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(57) Abstract: The present 
invention relates to compounds 
of Fbimula (I) as antagonists of 
calcitonin gene-related peptide 
recei^ors (**CGRP-receptor"), 
pharmaceutical compositions 
comprising them, methods for 
identifying them, methods of 
treatment using them and their use in therapy for treatment of neurogenic vasodilation, neurogenic inflammation, migraine and 
other headaches, thermal injury, circulatory shock, flushing associated with menopause, ainvay inflammatoiy diseases, such as 
asthma and chronic obstmctive pulmonary disease (COPD), and other conditions the treatment of which can be effected by the 
antagonism of CGRP-receptors. 
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HETEROCYCUC ANTI-MIGRAINE AGENTS 



FIELD OF THE INVENTION 

The present invention relates to novel small molecule antagonists of 
calcitonin gene-related peptide receptors ("CGRP-receptor*'), phamiaceutical 

10 compositions comprising them, methods for identifying them, methods of 
treatment using them and their use in therapy for treatment of neurogenic 
vasodilation, neurogenic inflanmiation, migraine, cluster headache and other 
headaches, thermal injury, circulatory shock, flushing associated with menopause, 
airway inflanmiatory diseases, such as asthma and chronic obstructive pulmonary 

15 disease (COPD), and other conditions the treatment of which can be effected by 
the antagonism of CGRP-receptors, 

BACKGROUND OF THE INVENTION 

Calcitonin gene-related peptide (CGRP) is a naturally occurring 37- 
20 amino-acid peptide first identified in 1982 (Amara, S. G. et al. Science 1982, 295, 
240-244). Two forms of the peptide are expressed (aCGRP and PCGRP) which 
differ by one and three amino acids in rats and humans, respectively. The peptide 
is widely distributed in both the peripheral (PNS) and central nervous system 
(CNS), principally localized in sensory afferent and central neurons, and displays 
25 a number of biological effects, including vasodilation. 

When released from the cell, CGRP binds to specific cell surface G 
protein-coupled receptors and exerts its biological action predominantly by 
activation of intracellular adenylate cyclase (Foyner, D. R. et al, Br J Pharmacol 
1992, 705, 441-7; Van Valen, F. et al, Neurosci Lett 1990, 119, 195-8.). Two 
30 classes of CGRP receptors, CGRPi and CGRP2, have been proposed based on the 
antagonist properties of the peptide fragment CGRP(8-37) and the ability of 
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linear analogues of CGRP to activate CGRP2 receptors (Juaneda, C. et al. TiPS 
2000, 27, 432-438). However, there is lack of molecular evidence for the CGRP2 
receptor (Brain, S. D. et ai, TiPS 2002, 25, 51-53). The CGRPi receptor has three 
components: (i) a 7 transmembrane calcitonin receptor-like receptor (CRLR); (ii) 
5 the single transmembrane receptor activity modifying protein type one (RAMPl); 
and (iii) the intracellular receptor component protein (RCP) (Evans B. N. et al., J 
Biol CherrL 2000, 275, 31438-43). RAMPl is required for transport of CRLR to 
the plasma membrane and for ligand binding to the CGRP-receptor (McLatchie, 
L. M. et al, Nature 1998, 595, 333-339). RCP is required for signal transduction 

10 (Evans B. N. et al„ J Biol Chenu 2000, 275, 31438-43). There are known species- 
specific differences in binding of small molecule antagonists to the CGRP- 
receptor with typically greater affinity seen for antagonism of the human receptor 
than for other species (Brain, S. D. et al, TiPS 2002, 25, 51-53). The amino acid 
sequence of RAMPl determines the species selectivity, in particular, the amino 

15 acid residue Trp74 is responsible for the phenotype of the human receptor 
(Mallee et al. / Biol Chem 2002, 277, 14294-8). 

Inhibitors at the receptor level to CGRP are postulated to be useful in 
pathophysiologic conditions where excessive CGRP receptor activation has 
occurred. Some of these include neurogenic vasodilation, neurogenic 

20 inflammation, migraine, cluster headache and other headaches, thermal injury, 
circulatory shock, menopausal flushing, and asthma. CGRP receptor activation 
has been implicated in the pathogenesis of migraine headache (Edvinsson L. CNS 
Drugs 2001;15(10):745-53; Williamson, D. J. Microsc. Res. Tech. 2001, 55, 167- 
178.; Grant, A. D. Brit. J. Pharmacol 2002, 755, 356-362.). Serum levels of 

25 CGRP are elevated during migraine (Goadsby PJ, et al. Ann Neurol 1990;28: 183- 
7) and treatment with anti-migraine drugs returns CGRP levels to normal 
coincident with alleviation of headache (Gallai V. et al. Cephalalgia 1995;15: 
384-90). Migraineurs exhibit elevated basal CGRP levels compared to controls 
(Ashina M, et al.. Pain. 2000;86(l-2): 133-8.2000). Intravenous CGRP infusion 

30 produces lasting headache in migraineurs (Lassen LH, et al. Cephalalgia. 2002 
Feb;22(l):54-61). Preclinical studies in dog and rat report that systemic CGRP 
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blockade with the peptide antagonist CGRP(8-37) does not alter resting systemic 
hemodynamics nor regional blood flow (Shen» Y-T. et al, J Pharmacol Exp Ther 
2001, 295, 551-8). Thus, CGRP-receptor antagonists may present a novel 
treatment for migraine that avoids the cardiovascular liabilities of active 
5 vasoconstriction associated with non-selective 5-HTib/id agonists, *triptans' (e.g., 
sumatriptan). See Olesen, et al.. New England Journal of Medicine, 2004, 350 
(11), 1104-1110. 

A number of non-peptidic, small molecule CGRP-receptor antagonists 
have been recently reported. WO 97/09046 and equivalents disclose inter alia 

10 quinine and quinidine related compounds which are ligands, in particular 
antagonists, of CGRP-receptor. WO 98/09630 and WO 98/56779 and 
equivalents disclose inter alia variously substituted, nitrobenzamide compounds 
as CGRP-receptor antagonists, WO 01/32649, WO 01/49676, and WO 01/32648 
and equivalents disclose inter alia a series of 4-oxobutanamides and related 

15 cyclopropane derivatives as CGRP-receptor antagonists. WO 00/18764, WO 
98/1 1 128 and WO 00/55154 and equivalents disclose inter alia benzimidazolinyl 
piperidines as antagonists to CGRP-receptor. Unrelated to CGRP, a series of 
somatostatin antagonists have been disclosed in WO 99/52875 and WO 01/25228 
and equivalents. See also US 6,344,449, US 6,313,097, US 6,521,609, US 

20 6,552,043, US 20030181462, US20030191068 and WO 03/076432 and related 
applications. Yet other CGRP-receptor antagonist and related applications 
include US20030139417A1, US20030181462, US20030191068A1, 
US20030212057A1, US20030236282A1, US20040014679A1, 
US20040076587A1, US20040132716A1, US20040192729A1, 

25 WO2004082602A2, WO2004082605A2. WO2004082678A1, 
WO2004083187A1, WO2004092168A1, WO2004092166A2 and 
WO2004091514A2. A great need for the development of novel CGRP-receptor 
antagonists effective for the treatment of neurogenic inflammation, migraine and 
other disorders exists. 
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SUMMARY OF THE INVENTION 

Thus according to a first embodiment of the first aspect of the present 
invention are provided compounds of Formula (I) 



a 5-membered ring selected from the group consisting of imidazolyl, 
pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, fiiranyl, isoxazolyl, 
oxadiazolyi, triazolyl, thiadiazoiyl and tetrazolyl; or 

a 6-membered ring selected from the group consisting of pyridyl, 

pyrimidinyl, triazinyl, pyrazinyl, pyridazinyl and tetrazinyl; or 

a fused bicyclic ring system selected firom the group consisting of indolyU 
isoindolyl, indazolyl, benzimidazolyl, benzythiazolyl, 
triazolopyridinyl,imidazopyridinyl, quinolinyl, isoquinolinyl, 
cinnolinyl, phthalazinyU quinazolinyl, quinoxalinyl and 
benzfiiranyl; 

wherein V is optionally substituted with one to three of the same or 
different substituents selected from the group consisting of 
Ci^alkyl, Ci^alkoxy, Ci^hydroxyalkyl. C(0)OC2-3alkyl, 
CMalkylcarbonyl, caiboxy, Ci^alkylcarboxy, trifluoromethyl, 
halo, cyano, amino, amido, nitro, carbamoyl, ureido, 
CMalkylamino, CMdialkylamino, C]^dialkylaminoC].2alkyl, 
sulphonamide and sulphonyl; and 

V optionally contains 1 or 2 carbonyls; 

provided that if t is 1, then V is optionally substituted with one of 
the ubstitutents selected from the group consisting of halo, 
Ci^alkyl, Ci^alkylidine. 4alkylidine,CMalkoxy, Ci^ydroxyalkyl, 
CMalkylcarbonyl, trifluoromethyl, halo and cyano; and 
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5 or pharmaceutically acceptable salts or solvates thereof 
wherein 
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V optionally contains 1 or 2 carbonyls; 

(V')t wherein t is 0 or 1; and 

V is selected from the group consisting of Cs.ycycloalkyl, phenyl, 
adamantyl, quinuclidyl, azabicyclo[2.2.1]heptyl, azetidinyl, 
tetrahydrofiiranyl, furanyl, dioxolanyU thienyl, 
tetrahydrothienyl, pyrrolyl, pyrrolinyl, pyrrolidinyl, 
iniidazolyl, imidazolinyl, iniidazolidinyl, pyrazolyl, 
pyrazolinyl, pyrazolidinyl, oxazolyl, isoxazolyl, thiazolyl, 
isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl, pyranyl, 
pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, 
piperidinyl, piperazinyl, morpholino, thiomorpholino and 
dioxolanyl; and wherein 

V* is optionally substituted with 1 or 2 of the same or 
different substituents selected from the group 
consisting of halo, cyano, CMalkyl, C|.4haloalkyl, 
CMalkoxy, hydroxy, amino, Cs-Tcycloalkyl, 
Gi^alkylamino, CMdialkylamino, 
(Ci.3alkyl)o.2ureido, C(0)OC2-3alkyl, carboxy, 
amido, nitro, phenyl and benzyl; and wherein 
V* optionally contains 1 or 2 carbonyls; and 
V and V are optionally interrupted by Cioalkylene, O, 

-(CH2)o-2C(0)-(CH2)o.2S or -N-CMalkyl, said Ci.3alkylene 
being optionally interrupted by or having attached thereto 
0,NorS; 
UisCH2. 0,orNH; 
Qis(SOsR'; 

is Ci.aalkylene or Ci.salkylidene and s is 0 or 1 ; 
RMsR^orR^"* 
wherein 
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(i) a hetcrocycle having two fused rings with 5 to 7 
members in each of said rings, said heterocycle 
containing one to five of the same or different 
heteroatoms selected from the group consisting of 
O, N and S and said heterocycle optionally 
containing 1 or 2 caibonyls wherein the carbon 
atom of said carbonyl is a member of said fused 
rings; 

(ii) a 4 to 6 membered heterocycle contaijtiing one to 
three of the same or different heteroatoms selected 
from the group consisting of O, N and S, 
optionally containing 1 to 2 carbonyls, wherein the 
carbon atom of said carbonyl is a member of said 4 
to 6 membered heterocycle; 

(iii) C3-7cycloalkyl; 

(iv) carbazolyl, fluorenyl, phenyl, -0-phenyl. -O- 
CMalklylene-phenyl, or napthyl; or 

(v) Ci^alkyl, C2.7alkenyl, -C(0)R'\ CHC(0)0-R'', 
CH(CH3)C(0)0-R^\-C(0)0-R^' or Cz-Talkynyl; 
and 

wherein R^^ is optionally substituted with 1 to 3 of the 
same or different substituents selected from the 
group consisting of benzyl, phenyl, -O-phenyl, -O- 
Cj.3alkylenephenyl, -C|.3alkylene-OC(0)-phenyl, 
cyano, amino, nitro, halo, Ci^alkyl, Ci.smono-bi- 
tri-haloalkyl, Ci.3mono-bi-tri-haloalkyloxy, (C|. 
3alkyl),.2amine, -OR^', -QOR^', -C(0)0-R^', -O- 
C(0)R^',-N(R^')2. -C(0)N(R^')2, 
-N(R^')C(0)(R^')2, -N(R'')C(0)N(R'')2, 
-N(R^')C(0)OR^\ -0-C(0)N(R^*)2, 
-N(R^')S02R^ , -S02N(R^')2and -S02R^ ; 
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R^'is H or -Ci-6alkyl; 
R^^is R^^ but is not said phenyl or said substituted phenyl; 
provided that if V and V together form substitued or 
unsubstituted imidazol-2-yl or a substituted or 
5 unsubstituted fused bicyclic system containing 

imidazol-2-yl, then R^ is R^*"; 
D is O, NCN or NSOaCi.salkyl; 
A is CNorCH; 

m and n are independently 0, 1 or 2; 
10 provided that 

if m and n are 0, then A is not N; 
if m is 2, then n is not 2; or 
if n is 2, then m is not 2; 
EisN,CHorC; 
15 p is 0 or 1; 

if p is 1, then G, J and E together form A* or A^^ 

A'^ is a fused heterocycle having two fused rings with 5 to 
7 members in each of said rings» said heterocycle 
containing one to four of the same or different 
20 heteroatoms selected from the group consisting of 

O, N and S; and 

optionally containing 1 or 2 carbonyls wherein the 
carbon atom of said carbonyl is a member 
of said fused heterocycle; 
25 A^ is a 4 to 6 membered heterocycle containing one to 

three heteroatoms selected from the group 
consisting of O, N and S; and 
optionally containing I to 2 carbonyls, wherein the 
carbon atom of said carbonyl is a member 
30 of said 4 to 6 membered heterocycle; 
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wherein A* and are optionally substituted with 
CMalkyl, Ci-4alkoxy, Ci-4haloalkyl, cyano, 
C3.7cycIoalkyl, phenyl, halophenyl, halo, 
furanyl, pyrrolyl, pyrrolinyl, pyrrolidinyl, 
5 imidazolyU imidazolinyl, imidazolidinyl, 

pyrazolyl, pyrazolinyl, pyrazolidinyl, 
pyridyl, pyrimidinyl, piperidinyl, 
piperazinyl or morpholino; or 
if p is 0 such that G and J are each attached to A, then A is C, and 
10. G, J and A together form a spirocyclic ring system with 

said rings of said system containing A and wherein GJA is 
A^orA^ 

According to a another emobdiment of the first aspect of the present 
invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
IS solvates thereof wherein m is 1 and n isl. 

According to a another emobdiment of the first aspect of the present 
invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
solvates thereof wherein p is 1. 

According to a another emobdiment of the first aspect of the present 
20 invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
solvates thereof wherein p is 1 and E is N. 

According to a another emobdiment of the first aspect of the present 
invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
solvates thereof wherein p is 1 and £ is C. 
25 According to a another emobdiment of the first aspect of the present 

invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
solvates thereof wherein p is 1 and E is CH. 

According to a another emobdiment of the first aspect of the present 
invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
30 solvates thereof wherein p is 1 and G, J and A form a A*. 
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According to a another emobdiment of the first aspect of the present 
invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
solvates thereof wherein p is 1 and G, J and A form a A'^ and wherein A* is a 
fused heterocycle with two fused rings each having 6 members. 
5 According to a another emobdiment of the first aspect of the present 

invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
solvates thereof wherein p is 1 and G, J and A form a A* and wherein A* is 3,4- 
dihydro-lH*quinazolin-2-one. 

According to a another emobdiment of the first aspect of the present 
10 invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
solvates thereof wherein p is 1 and G, J and A form a A'^ and wherein A* is 3,4- 
dihydro-lH-quinazolin-2-one optionally halogenated. 

According to a another emobdiment of the first aspect of the present 
invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
15 solvates thereof wherein p is 1 and G, J and A form a A' and wherein A* is 8- 
fluoro-2-oxo-l,2-dihydroquina2olin-3(4H)-yl. 

According to a another emobdiment of the first aspect of the present 
invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
solvates thereof wherein p is 0. 
20 According to a another emobdiment of the first aspect of the present 

invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
solvates thereof wherein p is 0 and G, J and A form a A*. 

According to a another emobdiment of the first aspect of the present 
invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
25 solvates thereof wherein p is 0 and G, J and A form a A* and wherein A* is a 
fused heterocycle with two fused rings each having 6 members and where said 
fused heterocycle forms a spirocyclic ring system containing A. 

According to a another emobdiment of the first aspect of the present 
invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
30 solvates thereof wherein p is 0 and G, J and A form a A* and wherein A* is a 
fused heterocycle with two fiised rings each having 6 members, wherein one of 
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said 6-membered rings, which contains A, further contains a nitrogen and an 
oxygen which are interrupted by a carbonyl said oxygen attached to A and 
wherein said fused heterocycle forms a spirocychc ring system containing A. 
According to a another emobdiment of the first aspect of the present 
S invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
solvates thereof wherein is s is land S^is methylene. 

According to a another emobdiment of the first aspect of the present 
invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
solvates thereof wherein is s is 1, is methylene and is R*^. 
10 According to a another emobdiment of the first aspect of the present 

invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
solvates thereof wherein is s is 1, is methylene and is R^* wherein R^^ is a 
heterocycle having two fused rings, one of said fused rings having six members 
and being attached to and the other of said rings having S members and 
15 containing two nitrogens. 

According to a another emobdiment of the first aspect of the present 
invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
solvates thereof wherein is s is 1, is methylene and R^ is R^^ wherein R^^ is 7- 
methyl-lH-indazol-S-yl. 
20 According to a another emobdiment of the first aspect of the present 

invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
solvates thereof wherein is s is 1, S^is methylene and R^ is R^^ wherein R^^is 7- 
ethyl-3-methyl- 1 H-indazol-5-yl. 

According to a another emobdiment of the first aspect of the present 
25 invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
solvates thereof wherein D is O and U is O. 

According to a another emobdiment of the first aspect of the present 
invention are conq)ounds of Formula (I) or pharmaceutically acceptable salts or 
solvates thereof wherein D is O and U is CH2- 
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According to a another emobdiment of the first aspect of the present 
invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
solvates thereof wherein D is O and U is NH. 

According to a another emobdiment of the first aspect of the present 
5 invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
solvates thereof wherein t is 0. 

According to a another emobdiment of the first aspect of the present 
invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
solyates thereof wherein t is 1 . 
10 According to a another emobdiment of the first aspect of the present 

invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
solvates thereof wherein t is 1 and V* is selected from the group consisting of C3. 
ycycloalkyl. phenyl, tetrahydrofiiranyl, fiiranyl, thienyl, pyrrolyl, pyrrolinyl, 
pyrrolidinyl, imidazolyl, imidazolinyl, imldazolidinyl, pyrazolyl, pyrazolinyl, 
15 pyrazolidinyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl, 
thiadiazolyl, triazolyl, pjoanyl, pyridyl, pyrimidinyl, triazinyl, piperidinyl, 
piperazinyl, morpholino and thiomorpholino and dioxolanyl. 

According to a another emobdiment of the first aspect of the present 
invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
20 solvates thereof wherein t is 1 and V is selected from the group consisting of 
phenyl, pyridyl and piperidinyl. 

According to a another emobdiment of the first aspect of the present 
invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
solvates thereof wherein t is 1 and V* is selected from the group consisting of 
25 phenyl, pyridyl and piperidinyl and V is substituted with 1 or 2 of the same or 
different substituents selected fix)m the group consisting of halo, cyano, Ci^alkyl, 
Ci-4haloalkyl, CMalkoxy, hydroxy, amino. Cs-Tcycloalkyl, CMalkylamino, 
CMdialkylamino, (Cu3alkyl)o.2ureido, C(0)OC2.3alkyl, carboxy, amido, nitro, 
phenyl and benzyl 

30 According to a another emobdiment of the first aspect of the present 

invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
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solvates thereof wherein t is 1 and V* is selected from the group consisting of 
phenyl, pyridyl and piperidinyl and V is substituted with 1 or 2 of the same or 
different substituents selected from the group consisting of CMdialkylamino, 
C(0)OC2.3alkyl, carboxy, amido, nitro and phenyl. 
5 According to a another emobdiment of the first aspect of the present 

invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
solvates thereof wherein V is said S*membered ring. 

According to a another emobdiment of the first aspect of the present 
invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
10 solvates thereof wherein V is said 6-membered ring. 

According to a another emobdiment of the first aspect of the present 
invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
solvates thereof wherein V is said fused bicyclic ring system. 

According to a another emobdiment of the first aspect of the present 
IS invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
solvates thereof wherein V is fiiranyl, imidazolyl, oxadiazolyl, tetrazolyl, pyridyl, 
pyrimidine, quinolinyl, CMalkylcarbonyl, carboxy, indazolyl, triazolopyridinyl or 
imidazopyridinyl. 

According to a another emobdiment of the first aspect of the present 
20 invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
solvates thereof wherein V contains a carbonyl. 

According to a another emobdiment of the first aspect of the present 
invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
solvates thereof wherein V is fiiranyl, imidazolyl, oxadiazolyl, tetrazolyl, pyridyl, 
25 pyrimidine, quinolinyl, CMallcylcarbonyl, carboxy, indazolyl or 

[l,2,41Triazolo[4,3-alpyridin-3-yl or H-Imidazo[l,5-a]pyridin-3-yl). 

According to a another emobdiment of the first aspect of the present 
invention are compounds of Formula (I) or pharmaceutically acceptable salts or 
solvates thereof wherein V and V are interrupted by methylene, ethylene and • 
30 (CH2)o.2C(0)-(CH2)o.2-. 
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According to a another emobdiment of the first aspect of the present 
invention are compounds of Formula (I) or pharmaceuticaily acceptable salts or 
solvates thereof wherein V and V are interrupted by methylene, ethylene and - 
(CH2)a.2C(0)-(CH2)o.2- wherein said interrupting substituents are unsubstituted. 
S According to a another emobdiment of the first aspect of the present 

invention are compounds of Fomiula (I) or pharmaceuticaily acceptable salts or 
solvates thereof wherein 

s is 1, S^is methylene and is R^* wherein R^" is an optionally Ci-salkyl- 
substituted indazolyl; 
10 UisCH2,0,orNH; 

D is O; 

A is CH; 

m and n are each 1; 
EisN; 
15 pisl;and 

G, J and E together form A*, wherein A'^ is an optionally halogenated 

dihydroquinazolinone. 
According to a another emobdiment of the first aspect of the present 
invention are compounds of Formula (I) or pharmaceuticaily acceptable salts or 
20 solvates thereof wherein 

V is furanyl, imidazolyl, oxadiazolyl, tetrazolyl, pyridyl, pyrimidme. 
quinolinyl, C|. 4alkyIcarbonyl, carboxy, indazolyl, triazolopyridinyl or 
imidazopyridinyl; 
tisOor 1; 

25 V is selected from the group consisting of phenyl, pyridyl and piperidinyl 

and V is substituted with 1 or 2 of the same or different substituents selected 
from the group consisting of CMdialkylamino, C(0)OC2-3alkyl, carboxy, amido, 
nitro and phenyl; 

wherein V and V are interrupted by methylene, ethylene and -(CH2)o-2C(0)- 
30 (CH2)o.2- wherein said interrupting substituents are unsubstituted; 
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s is 1, S^is methylene and is R^^ wherein R^Ms an optionally d-aalkyl- 
substituted indazolyl; 
Uis CH2, 0,orNH; 
D is 0; 
5 AisCH; 

m and n are each 1; 

EisN; 

pis 1; and 

G, J and E together form A'^, wherein A'' is an optionally halogenated 

10 dihydroquinazolinone. 

According to various embodiments of a second aspect of the present 
invention are provided pharmaceutical compositions comprising compounds of 
Formula (I) as defined herein. 

According to various embodiments of a third aspect of the present 

15 invention are provided methods of treating inflammation (particularly neurogenic 
inflammation), headache (tension see US20040097S62A1 and particularly 
migraine), pain, thermal injury, psoriasis (see WO2004014351A2), circulatory 
shock, diabetes, Reynaud's syndrome, peripheral arterial insufficiency, 
subarachnoid/ cranial hemorrhage, tumor growth, flushing associated with 

20 menopause and other conditions the treatment of which can be effected by the 
antagonism of the CGRP receptor by the administration of pharmaceutical 
compositions comprising compounds of Formula (I) as defined herein. 

According to various embodiments of a fourth aspect of the present 
invention are uses of the compounds of the present invention selected from the 

25 group consisting of (a) inunune regulation in gut mucosa (b) protective effect 
against cardiac an£q>hylactic injury (c) stimulating or preventing interleukin- 
lb(IL-lb)-stimulation of bone resorption (d) modulating expression of NKl 
receptors in spinal neurons and (e) airway inflanmiatory diseases and chronic 
obstructive pulmonary disease including asthma. See (a) Calcitonin Receptor- 

30 like Receptor Is Expressed on Gastrointestinal Immune Cells. Hagner, et al. 
Institute of Physiology, Philipps University, Marburg, Germany. Digestion 
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(2002), 66(4), 197-203; (b) Protective effects of calcitonin gene-related peptide- 
mediated evodiamine on guinea-pig cardiac anaphylaxis. Rang, et al. School of 
Pharmaceutical Sciences, Department of Pharmacology, Central South 
University, Xiang-Ya Road 88, Changsha, Hunan, Naunyn-Schmiedeberg's 
5 Archives of Pharmacology (2003), 367(3), 306-3 1 1 ; (c) The experimental study 
on the effect calcitonin gene-related peptide on bone resorption mediated by 
interleukin-L Lian, Kai; et al. Department of Orthopedics, Xiehe Hospital, 
Tongji Medical College, Huazhong University of Science and Technology, 
Wuhan, Peop. Rep. China. Journal of Tongji Medical University (2001), 21(4), 

10 304-307, (d) Calcitonin gene-related Peptide regulates expression of neurokinin 1 
receptors by rat spinal neurons. Seybold VS, et al. J. Neurosci. 2003 23 (5): 
1816-1 824. Department of Neuroscience, University of Minnesota, Minneapolis, 
Minnesota 55455, and Department of Pharmacology, Toxicology, and 
Therapeutics, University of Kansas Medical Center, Kansas City, Kansas 66160 

15 (e) Attenuation of antigen-induced airway hyperresponsiveness in CGRP- 

deficient mice. Aoki-Nagase, et al. Department of Geriatric Medicine, Graduate 
School of Medicine, University of Tokyo, Tokyo, Japan. American Journal of 
Physiology (2002), 283(5,Pt. 1), L963.L970; (f) Calcitonin gene-related peptide 
as inflammatory mediator. Springer, Jochen; et al. Charite Campus- Virchow, 

20 Department of Pediatric Pneumology and Liununology, Division of Allergy 
Research, Humboldt-University Berlin, Berlin, Germany. Pulmonary 
Pharmacology & Therapeutics (2003), 16(3), 121-130; and (g) Pharmacological 
targets for the inhibition of neurogenic inflammation. Helyes, et al. Department 
of Pharmacology and Pharmacotherapy, Faculty of Medicine, University of Pecs, 

25 Pecs, Hung. Current Medicinal Chemistry: Anti-Inflammatory & Anti-Allergy 
Agents (2003), 2(2), 191-218 ail incoiporated by reference herein. 

According to various embodiments of a fifth aspect of the present 
invention are provided combinations of the compounds of the present invention 
with one or more agents selected from the group consisting of COX-2 inhibitors, 

30 NSAIDS, aspirin, acetaminophen, triptans, ergotamine and caffeine for the 
treatment of migraine. 
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Other embodiments of the present invention may comprise a suitable 
combination of two or more of the embodiments and/or aspects disclosed herein. 

Yet other embodiments of the present invention may comprise a suitable 
subset of an embodiment and/or aspect disclosed herein. 
S Still yet other embodiments and aspects of the invention will be apparent 

according to the description provided below. 

DETAILED DESCRIPTION OF THE INVENTION 

The description of the invention herein should be construed in congruity 
10 with the laws and principals of chemical bonding. For example, it may be 

necessary to remove a hydrogen atom in order accommodate a substitutent at any 
given location. 

As used herein, "heterocyclic" or "heterocycle" includes cyclic moieties 
containing one or more heteroatoms, (e.g., O, N or S) said heterocycles include 
15 those that are aromatic and those that are not, Le., "alicyclic", unless otherwise 
specified. 

As used herein, the term 'fused bicyclic system" when describing for 
example a 5.6-fused bicyclic system containing 1 to 4 nitrogen atoms includes 
aromatic and alicyclic systems, e.g, indolizine, indole, isoindole, 3H-indole, 

20 indoline, indazole or benzimidazole. 

If a substitutent is named generically, then any and all species of that 
genus comprise that aspect of the invention. For example, a substituent 
generically named as "pyrrolonyl" (the radical of "pyrrolone*', a pyrrole having a 
carbonyl) includes pyrrol-2-onyls wherein the carbonyl is adjacent to the nitrogen 

25 and pyrrol-3-onyls wherein the carbonyl and nitrogen have an intervening 
methylene. 

Similarly, the present invention comprises that a substituent may be 
attached at any and all suitable points of attachement on said substituent unless 
otherwise specified. 

30 However, it is also understood that the compounds encompassed by the 

present invention are those that are chemically stable, i.e., heteroalicyclic 
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substituents of the present invention should not be attached in such a way that a 
heteroatom in said heteroalicyclic substituent is alpha to a point of attachment 
wherein said point of attachment is also a heteroatom. 

An embodiment or aspect which depends from another embodiment or 
5 aspect, will describe only the variables having values or provisos that differ from 
the embodiment or aspect from which it depends. If for example a dependent 
embodiment only addresses then the variables and provisos not related to 
should reflect that of the embodiment from which it depends. 

If a variable is quantified with a value of zero, then a bond attaching said 
10 variable should no longer be represented. 

As used herein, "alkylene" means a divalent alkane, i.e., an alkane having 
two hydrogen atoms removed from said alkane (said hydrogen removed from two 
different carbon atoms when said alkane contains more than one carbon atom), 
e.g., -CH2CH2CH2- . 

15 As used herein, ''alkylidene*' means an alkane having two hydrogen atoms 

removed from one carbon atom in said alkane, e.g, , 



H 




It should be understood that the alternating double bond designations in 
the six-membered ring of the 5,6-membered fused structure represented in 
Formula (I) are relative and represent the delocalized n orbital electrons of said 
ring. 

As used herein, "aryl" or "ar-" includes phenyl or napthyl. 

As used herein, "heterocyclic" or "heterocyclo" includes both heteroaryl 
and heteroalicyclic. 

As used herein, "halo" or "halogen" includes fluoro, chloro, bromo and 
iodo and further means one or more of the same or different halogens may be 
substituted on a respective moiety. 

Unless specificied otherwise, acyclic hydrocarbons such as alkyl, alkoxy, 
alkenyl and alkynyl may be branched or straight chained. 



20 



25 
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It is to be understood that the present invention may include any and all 
possible stereoisomers, geometric isomers, diastereoisomers, enantiomers, 
anomers and optical isomers, unless a particular description specifies otherwise. 
The compounds of this invention may exist in the form of 
5 pharmaceutically acceptable salts. Such salts may include addition salts with 
inorganic acids such as, for example, hydrochloric acid and sulfuric acid, and 
with organic acids such as, for example, acetic acid, citric acid, methanesulfonic 
acid, toluenesulfonic acid, tartaric acid and maleic acid. Further, in case the 
compounds of this invention contain an acidic group, the acidic group may exist 

10 in the form of alkali metal salts such as, for example, a potassium salt and a 

sodium salt; alkaline earth metal salts such as, for example, a magnesium salt and 
a calcium salt; and salts with organic bases such as a triethylammonium salt and 
an arginine salt. In the case of a sublingual formulation a saccharin salt or 
maleate salt may be of particular benefit The compounds of the present invention 

15 may be hydrated or non-hydrated. 

The compounds of this invention can be administered in such oral dosage 
forms as tablets, capsules (each of which includes sustained release or timed 
release formulations), pills, powders, granules, elixirs, tinctures, suspensions, 
symps and emulsions. The compounds of this invention may also be 

20 administered intravenously, intraperitoneally, subcutaneously, or intramuscularly, 
all using dosage forms well known to those skilled in the pharmaceutical arts. 
The compounds can be administered alone, but generally will be administered 
with a pharmaceutical carrier selected upon the basis of the chosen route of 
administration and standard pharmaceutical practice. Compounds of this 

25 invention can also be administered in intranasal form by topical use of suitable 
intranasal vehicles, or by transdermal routes, using transdermal skin patches. 
When compounds of this invention are administered transdermally the dosage 
will be continuous throughout the dosage regimen. 

While dosing from 0.01 mg/kg to 30 mg/kg is envisaged for compounds 

30 of the present invention, the dosage and dosage regimen and scheduling of a 
compounds of the present invention must in each case be carefully adjusted. 
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Utilizing sound professional judgment and considering the age, weight and 
condition of the recipient, the route of administration and the nature and extent of 
the disease condition. In accordance with good clinical practice, it is preferred to 
administer the instant compounds at a concentration level which will produce 
5 effective beneficial effects without causing any harmful or untoward side effects. 



10 general schemes provided below. Variables provided in the schemes are defined 
in accordance with the description of compounds of Formula (I) in the first asepct 
of the invention unless otherwise specified. It may also be possible to use 
variations of said schemes to prepare the compounds of the present inventions, 
said variations discernible to those skilled in the art. 

15 The compounds of the present invention may be prepared according to 



SYNTHESIS 





Scheme 1. 
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Scheme 1. Synthesis of Formula I Compounds 
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^^Cu*(U) j^^B(0H)2 
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Re Re" 
(aryls or heteroaryls) 




Re 
X 

R7£|^N R8£/-Si(OR)3 



The synthesis described in Scheme I begins widi commercially available 
.5 or synthesized aldehydes. The three-carbon homologation and the conjugated 
double-bond formation with two consecutive Wittig reactions are well-known in 
the literature leading to compounds of Formula V. Some Formula V compounds 
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are also commercially available and can be prepared by other literature methods. 
The group V can be any carbon (C) or nitrogen (N) based nucleophile that can 
add to the double bond in a process known as 1,4-Michael addition leading to 
compounds of Formula VI. Nitrogen based nucleophiles usually undergo the 
S desired 1,4-addition. For caibon based nucleophiles, known modifications using 
copper salts usually favor the desired 1,4-addition. Aryl boronic acid or 
organosiloxane can be added to the desired beta-position through rhodium 
catalysis and asymmetric synthesis through chiral ligands is also known {JOC, 
2000, 65, 5951-5955; Tetrahedron Asymmetry 199% 10, 4047^056; JACS 1998, 
10 720, 5579-5580; Org.Lett. 2002, 4, 667-669). Hydrolysis of compounds of 

Formula VI leads to Formula Vn, free carboxylic acids, which react with amines 
to afford Formula I compounds. 

Oxadiazole-containing compounds of Formula I may be prepared 
according to Scheme 2. 



15 



H3CO 



Scheme 2. Synthesis of Formula I Compounds 

X = CH.O.Nh" X = CH,.O.NH 

vm I 



Treatment of N-hydroxyamidines with bases such as sodium hydride 
20 followed by addition of esters of Formula VTH and heating give 
[l,2,4]oxadiazoles of Formula I, after heating. 

Tetrazole*containing compounds of Formula I may be prepared according 
to Scheme 3. 
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Scheme 3. Synthesis of Formula I Compounds 



X = CH2,0. NH X = CH2.0,NH 



vm 



IX 



X = CH2. 0, NH 



X = CH2, 0. NH X = CH2. O. NH 



XI 



I 



Esters of Formula Vin can be hydrolyzed to the corresponding carboxylic 
5 acids using either acids or bases, controlling conditions to spare other 

functionality. Acids of Formula DC can be converted to the primary amides of 
Formula X by simple coupling with ammonia using various amide coupling 
agents well known in the art Nitriles of Formula XI are available from the 
amides by dehydration using agents such as trifluoroacetic anhydride. These are 

10 converted to the corresponding tetrazoles of Formula I (where R"^ = H) by 

treatment with azidotrimethyltin. Deprotonation of these compounds with bases 
such as sodium hydride, followed by alkylation with various agents such as alkyl 
halides and alkyl sulfonates gives further compounds of Formula I that are 
substituted on the tetrazole ring. 

15 Compounds of Formula Vin in which X = CH2 can be prepared according 

to Scheme 4. 
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Scheme 4 starts with commercially available or synthesized aldehydes. 
5 These are reacted with dimethyl succinate in the presence of bases to give 

compounds of Formula Xin. The double bond of the Formula Xin compound is 
reduced to give compounds of Formula XIV. Reduction can be carried out to 
give either a racemate or by use of a stereoselective catalyst to give either 
enantiomer of Formula XIV. Such reductions can result from transfer 
10 hydrogenation from hydrogen donors such as formic acid or cyclohexadiene, or 
hydrogenation using gaseous hydrogen, both in the presence of a suitable catalyst. 
Amide coupling with amines of Formula XV leads to compounds of Formula 
vm using well known amide synthesis protocols. 

Compounds of Formula XX and XXI in which X = O or NH can be 
1 5 prepared according to Scheme 5. 
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Scheme 5. Synthesis of Formula XX and XXI Compounds 
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Scheme 5 starts with commercially available or synthesized aldehydes of 
S Formula XIL These are reacted in the presence of a base with phosphonates of 
Formula XVI where PG is a protecting group such as acetyl, benzoyl, 
benzyloxycarbonyl, tert-butoxycarbonyl, a trisubstituted silyl, or another 
appropriate protecting group. Compound XVI need not be the trimethyl 
phosphonoacetate. The methyl groups of XVI may be exchanged with other alkyl 

10 groups such as ethyl, t-butyl, benzyl groups, or combinations thereof. Such 
modifications are familiar to those with ordinary skill in the art. In some cases, 
there exists functionality on that requires protection with an appropriate 
protecting group such that subsequent chemistry can proceed as described. The 
use of such protecting groups is also weU known to those of ordinary skill in the 

15 art. The double bond of the Formula XVn compound is reduced to give 
compounds of Formula XVIU. Reduction can be carried out to give either a 
racemate or by use of a stereoselective catalyst to give either enantiomer of 
Formula XVni. Such reductions can result from transfer hydrogenation from 
hydrogen donors such as formic acid or cyclohexadiene, or hydrogenation using 



-24- 



2005/056550 



PCT/US2004/040721 



gaseous hydrogen, both in the presence of a suitable catalyst Deprotection of the 
protecting group (PG) under standard deprotection protocols affords Formula 
XXI compounds. In some cases, removal of the protecting group gives rise to 
concomitant hydrolysis of the methyl ester to give compounds of Formula XX. 
5 The carboxylic acids can be protected to give Formula XXI compounds by 
treatment with diazomethane or another suitable alkylating agent. Alternately, 
esters of Formula XVin can be hydrolyzed to the corresponding carboxylic acids 
of Formula XK, using either acids or bases, controlling reaction conditions to 
spare other functional groups. 
10 Compounds ofFormulaVin can be prepared according to Scheme 6. 

Scheme 6. Synthesis of Formula Yin Compounds 

Q Q {f 

X=:O.NH X = O.NH 

XXI vin 



15 The synthesis described by Scheme 6 begins with a compound of Formula 

XXI, which is an amino acid (where X = NH) or a hydroxy acid (where X = O) 
with a protected carboxylate terminus. The protecting group is generally a 
methyl ester, but otfier protecting groups such as ethyl, t-butyl, and benzyl esters 
may also be used. The Formula XXI compound is coupled with an amine of 

20 Formula XV in a mixed urea or urea isostere reaction, as above, to generate a 

Formula VIU conq)ound. This can involve activation of either Compound XXI or 
XV with a reagent such as carbonyl diimidazole or p-nitrophenylchloroformate, 
giving an intermediate that is activated toward nucleophilic addition, and treating 
that intermediate with Compound XXI or XV in the presence of a base, if 

25 necessary. 

Imidazole-containing compounds of Formula I can be prepared according 
to Scheme 7. 
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MeO 



Scheme 7. Synthesis of Formula I Compowids 
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The synthesis described by Scheme 7 begins with an ester of Formula 
5 VIE. The ester may be reduced directly to an aldehyde of Formula XXIII using 
diisobutylaluminum hydride or other appropriate reducing agent. Alternately, 
compounds of Formula Vni can be reduced to an alcohol of Formula XXn by 
using lithium borohydride or another appropriate reducing agent. Alcohols of 
Formula XXU are oxidized to aldehydes of Formula XXm by treatment with an 

10 appropriate oxidant. Such oxidations and reductions are well known to those 
skilled in the art. Aldehydes of Formula XXin are condensed with dicarbonyl 
compounds of Formula XXIV in the presence of ammonia to afford N- 
unsubstituted imidazoles (R = H) of Formula L These Formula I compounds can 
be further derivatized by alkylation with appropriate electrophiles such as alkyl 

IS halides or alkyl sulfonates in the presence of a base or aryl halides in the presence 
of a base and an appropriate catalyst to give Formula I compounds where is 
not H. In cases where a protecting group is employed on the group R^, 
deprotection conditions appropriate to the protecting group and compatible with 
the rest of the molecule can be employed to remove it Such protecting group 

20 manipulations are well known to those skilled in the art. 
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Imidazole-containing compounds of Formula I can also be prepared 
according to Scheme 8. 

Scheme 8. Synthesis of Formula I Compounds 

Ov P 

? Q Q XXIV 7 Q 

O OH o I 

X = O.NH X = 0,NH XsO.NH >''^ 

xvm XXV XXVI . ^ x=o.NH 
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I ^ xxvm 



Scheme 8 begins with reduction of a methyl ester of Formula X Vin to an 
alcohol of Formula XXV using an appropriate reducing reagent such as lithium 
borohydride. The resulting alcohol can then be oxidized to an aldehyde of 

10 Formula XXVI by treatment with an appropriate oxidant. In some cases it is 
possible to reduce compounds of Formula XVm directly to compounds of 
Formula XXVI by use of diisobutylaluminum hydride or another appropriate 
reducing agent. Such oxidations and reductions are well known to those skilled 
in the art. The Formula XXVI aldehyde can be condensed with a Formula XXIV 

15 dicarbonyl compound to afford an A^-unsubstituted (fC = H) imidazole of Formula 
xxvn. In some cases, it is desirable to alkylate the imidazole with an 
appropriate electrophilic reagent such as alkyl halides or alkyl sulfonates in the 
presence of a base, or aryl halides in the presence of a base and an appropriate 
catalyst to afford substituted imidazoles of Formula XXVn where is not H. 
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The protecting group (PG) can then be removed to liberate the hydroxyl group 
(when X = O) or the primary amine (when X = NH) by application of 
deprotection conditions appropriate to the protecting group. Such deprotections 
are well known in the art. Compounds of Formula XXVin are coupled with an 
S amine of Formula XV in the presence of phosgene or a phosgene equivalent to 
generate a urethane (when X = O) or mixed urea (when X = NH) of Formula L 
Compounds of Formula XXVm can also be used in a urea isostere reaction, as 
above, to generate a Formula I compound Where protecting groups have been 
utilized on the group Q, they are removed by conditions appropriate to the 
10 protecting group and compatible with the rest of the molecule. 

Tetrazole-containing compounds of Formula I may also be prepared 
according to Scheme 9. 

Scheme 9. Synthesis of Formula I Compounds 
° Rk... n R Q 
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15 XV 

Scheme 9 begins with the coupling of a carboxylic acid of Formula XIX 
to a primary amine to give secondary amides of Formula XXIX using various 
amide coupling agents well known in the art. Conversion of Formula XXDC 
20 amides to tetrazoles of Formula XXX can be accomplished by treatment with a 
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dehydrating agent such as phosphorous pentachloride or phosphorous 
oxychloride followed by treatment with an azide source such as tributyltin azide. 
The protecting group (PG) can then be removed to liberate the hydroxyl group 
(when X = O) or the primary amine (when X = NH) by application of 
5 deprotection conditions appropriate to the protecting group. Such deprotections 
are well known in the art. Resulting compounds of Formula XXXI can be 
coupled with an amine of Formula XV in the presence of phosgene or a phosgene 
equivalent to generate a urethane (when X = O) or mixed urea (when X = NH) of 
Formula I. Compounds of Formula XXXI can also be used in a urea isostere 
10 reaction, as above, to generate Formula I compounds. Where protecting groups 
have been utilized on Q, they are removed by conditions which are appropriate to 
the protecting group. 

Compounds of Formula I may also be prepared according to Scheme 10. 



15 Scheme 10. Synthesis of Formula I Compounds 
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Scheme 10 begins with the coupling of a carboxylic add of Formula XIX 
to a compound of Fomiula XXXn to give secondary amides of Formula XXXIH 
20 using various amide coupling agents well known in the art. The pyridinyl-amide 
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of Fonnula XXXin can be made to undergo cyclization to give heterocycles of 
Formula XXXIV by use of a dehydrating agent such as phosphorous 
pentachloride or phosphorous oxychloride either alone or in the presence of an 
amine base such as pyridine or quinoline. The protecting group (PG) can then be 
5 removed to liberate the hydroxyl group (when X = O) or the primary amine 
(when X = NH) by application of deprotection conditions appropriate to the 
protecting group. Such deprotections are well known in the art Compounds of 
Formula XXXV are coupled with an amine of Forinula XV in the presence of 
phosgene or a phosgene equivalent to generate a urethane (when X = O) or mixed 
10 urea (when X = NH> of Formula 1. Compounds of Formula XXXV can also be 
used in a urea isostere reaction, as above, to generate Formula I compounds. 
Where protecting groups have been utilized on Q, they are removed by conditions 
which are appropriate to the protecting group and compatible with the rest of the 
molecule. 

1 5 Compounds of Formula I may also be prepared according to Scheme 1 1 . 
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Scheme 11. Synthesis of Formula I Compomids 




I 



The general synthesis described in Scheme 1 1 begins with commercially 
5 available or synthesized aldehydes of Formula XXXVL Conversion of Formula 
XXXVI aldehydes to a-aminophosphonates XXXVn and the following Wittig 
reactions with other commercially available or synthesized aldehydes of Formula 
Xn followed by acidic hydrolysis afford ketones of Formula XXX VIH 
{Tetrahedron Lett. 1998,39,1717-1720). The ketones of Formula XXXVm 
10 can be conveniently reduced to the corresponding alcohols XXXIX. Completion 
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of the synthesis of Formula I compounds with X = O can be achieved through 
formation of activated intermediates such as p-nitrophenyi or N-succinimidyl 
carbonates followed by coupling with amines of Formula XV. On the other hand, 
alcohols of Formula XXXK can also be converted to phthalimides XL using 
5 Mitsunobu conditions that are well known in the art. Treatment of Formula XL 
compounds with hydrazine affords amines XLI which can be further converted to 
compounds of Formula I with X = NH through activation with carbonyl 
diimidazole or similar activating agents. Furthermore, the ketones of Formula 
XXXVm can be converted to esters of Formula XLII using Wittig conditions. 

10 Reduction of the double bond affords compounds of Formula VI. Hydrolysis of 
Formula VI esters leads to carboxylic acids of Formula Vn which can be coupled 
with amines of formula XV to afford Formula I compounds with X = CHz using 
amide coupling agents well known in the art. Furthermore, Formula I compounds 
can be further expanded to other Formula I compounds if the aldehydes of 

IS Formula XXXVI contain suitable functional groups that can be modified using 
general synthetic methods known in the art. 

Imidazole-containing compounds of Formula I may also be prepared as 
shown in Scheme 12. 
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Scheme 12. Synthesis of Formula I Compounds 




The synthesis begins with succinyl monoesters XIV from Scheme 4. The 
5 free carboxyl group can be protected with various blocking groups (PG) such as 
tert-butyl, using methods well known in the art, to give diesters XLIV. The 
methyl ester can be selectively hydrolyzed using mild basic conditions and the 
resulting carboxyl group reduced to the corresponding aldehydes XLV. This can 
be accomplished either by direct reduction of the ester using a selective hydride 

10 source such as diisobutylaluminum hydride or by reduction of the carboxyl group 
first to the corresponding alcohol, through an activated ester, and then oxidation 
to the aldehyde using, for example, Dess-Martin protocols. There are numerous 
alternative methods for these transformations well known to those skilled in the 
art. Aldehydes XLV can be converted to substituted or unsubstituted imidazoles 

15 of Formula XLVI by heating with glyoxal or other suitable dicarbonyl 
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compounds of Formula XXIV such as pyruvic aldehyde in the presence of 
ammonia in a polar, non-nucleophilic solvent such as dioxane. The imidazole 
ring can be further functionalized by alkylation of one of the nitrogen atoms with 
a suitable electrophile, such as an alkyl halide, in the presence of a base in a non- 
5 nucleophilic solvent to give TV-substituted derivatives XLVn. Removal of the 
ester protecting group (PG) and amide coupling gives imidazole-containing 
compounds of Formula L 

Compounds of Formula XVII where X = NH, and where is an aromatic 
ring, can also be prepared as shown in Scheme 13. 

0 

Scheme 13. Synthesis of Formula XVII Compounds where X = NH 




Scheme 13 starts with an ^-protected aminoacrylate of Formula XLVUI 
15 that can be coupled to a compound of Formula XLK comprising an aromatic ring 
to which is attached a leaving group such as iodine or bromine in the presence of 
a transition metal catalyst such as palladium (II) acetate in a non-reactive solvent 
with or without heating. 

20 Preparation of Intermediates and Examples 

GENERAL 

'H- and '^C-NNfR spectra were mn on a Bruker 500 or 300 MHz 
instrument and chemical shifts were reported in ppm (8) with reference to 
25 tetramethylsilane (5 = 0.0). All evaporations were carried out under reduced 
pressure. Unless otherwise stated, LC/MS analyses were carried out on a 
Shinoadzu instrument using a YMC C18 colunm (3 x 50 nmi) employing a 2 min 
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linear gradient of 0% tolOO% solvent B in A in a 3 min run. For LC/MS and for 
Stiimadzu Preparative HPLC system, Solvent A-was:10% methanol/90% 
water/0.1% trifluoroacetic acid, and solvent B was 90% methanol/10% 
water/0.1% trifluoroacetic acid with a UV detector set at 220 nm. 

5 

tert-Bulyl 2-fluorophenylcarbamate 

NHBoc 
F 

To a solution of di-re/t-butyldicarbonate (45.2 g, 207 mmol, 1.0 equiv) in 
tetrahydrofiiran (210 mL) at room temperature was added 2-fluoroaniline (20.0 

10 mL, 207mmol). The reaction was heated to reflux and held there for 6h. It was 
cooled, concentrated, dissolved in pentane, washed with 5% citric acid, then 1 M 
potassium bisulfate (2x), then water, then 20% potassium hydroxide, then brine, 
dried over magnesium sulfate, and concentrated to give 48.0 g (quant) as an 
amber oil which was used without purification. ^H-NMR (CDCI3, 500 MHz) 5 

15 1.52 (s, 9H), 6.68 (bs, IH), 6.85-7.20 (m, 3H), 8.07 (dd, 7=8.1, 8.1. IH). Mass 
spec.: 234.18 (MNa)"". 




2-(reit-Butoxycarbonylaniino)-3-fluoro-benzoic acid 
CO2H 



F O 

20 To a solution of /e/t-butyl 2-fluorophenylcarbamate (44.0 g, 208 nunol) in 

tetrahydrofiiran (660 mL) at -78X was added ferf-butyllithium in pentane (1.7 M, 
306 mL, 2.5 equiv) drop wise. After addition was complete, the reaction was 
stirred at -78X for 30 min. The solution was allowed to gradually reach -20**C 
before being recooled to -78''C and transferred via canula to a slurry of carbon 

25 dioxide (excess) and tetrahydrofiiran (500 mL). The solution was allowed to 
slowly warm to room temperature. The reaction mixture was concentrated to 
remove most of the tetrahydrofiiran, and poured into a sep funnel containing 
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water and diethyl ether. The layers were separated, and the aqueous extracted 
with diethyl ether twice more. The ethereals were discarded. The aqueous was 
acidified with 5% citric acid, extracted with diethyl ether (3x). The ethereal was 
dried oyer magnesium sulfate, and concentrated to give a light yellow solid which 
5 was lecrystallized from hot toluene to give 37.1 g (70%) as a faint yellow solid. 
'H-NMR (CDCb, 500 MHz) 6 1.50 (s. 9H), 6.25 (bs, IH), 7.18 (ddd. 7=7.9, 7.9, 
4.9, IH), 7.33 (dd, 7=9.5, 9.2, IH), 7.79 (d, 7=7.9, IH), 7,94 (s, IH). Mass spec.: 
278.21 (MNa)"". 

10 rc/t-Butyl 2-(l-benzylpiperidin-4-ylcarbamoyl)-6-fluorophenylcarbamate 

To a solution of 2-(te/t-butoxycarbonylamino)-3-fluoro-benzoic acid 
(37.1 g, 145 mmol), 4-anuno-l-benzylpiperidine (35.6 mL, 1.20 equiv.), 1- 
hydroxybenzotriazole (21.6 g, 1.1 equiv), and triethylamine (44.1 g, 3.0 equiv.) 

15 in ethyl acetate (450 mL) was added l-(3-dimethylaminopropyl)-3- 

ethylcarbodiioiide hydrochloride (30.7 g, 1.1 equiv) in one portion. Initially, 
everything went into solution, but a precipitate formed very rapidly. The reaction 
was fitted with a reflux condenser and heated at reflux for 5 h. The reaction was 
diluted with ethyl acetate, washed with water (2x), then IN sodium hydroxide 

20 (2x), then brine, dried over magnesium sulfate, and concentrated to give 67.0 g 
(quant) as a white solid which was used without purification. *H-NMR (CDCI3, 
500 MHz) 6 1.48 (s, 9H), 1.55 (m. 2H), 1.99 (bd, 7=11.0, 2H), 2.17 (dd, 7=11.0, 
11.0, 2H), 2.84 (bd, 7=11.3, 2H), 3.51 (s, 2H), 3.94 (m, IH), 6.13 (bd, 7=7.6, 
IH), 7.10-7.28 (m, 4H), 7.31 (m, 4H), 7.59 (s, IH). Mass spec.: 428.41 (MH)\ 
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2-Amino-7V-(l-benzylpiperidin-4-yl)-3-fluorobeazaniide 




To a solution of tert-hutyl 2-(l-benzylpiperidin-4-ylcarbamoyl)-6- 
fluorophenylcarbamate (67.0 g, 157 mmol) in dichloromethane (700 mL) at 0°C 
5 was added tiifluoroacetic acid (100 mL). The ice bath was removed and the 
reaction stirred at room temperature overnight. The reaction was concentrated 
and partitioned between ethyl acetate and saturated sodium bicarbonate. The 
aqueous portion was extracted with ethyl acetate (2x), which were washed with 
water (3x), then brine, dried over magnesium sulfate, and concentrated to give 
10 47.6 g (93%) as a white solid which was used without purification. Mass spec.: 
328.33 (MH)\ 

A^-(2-Anuno-3-fluorobenzyl)-l-ben2ylpiperidin-4-aniine 




15 To a refluxing suspension of lithium aluminum hydride (16.1 g, 424 

mmol, 3.50 equiv) in dioxane (800 mL) was added a solution of 2-amino-A^-(l- 
ben2ylpiperidin-4-yl)-3-fluorobenzamide (39.7 g, 121 mmol) in dioxane (250 
mL) at such a rate that gas evolution was limited to a safe flow. Upon completion 
of the addition, the resulting suspension was heated at reflux for 4 h. The 

20 reaction was cooled to O^C, and quenched by the cautious addition of 20% 

potassium hydroxide. Upon formation of a white, filterable precipitate, the solid 
was filtered through a course glass sintered funnel, and the eluent concentrated to 
give 36.3 g (96%) as a light yellow oil which was used without purification. 
Mass spec.: 314.29 (MH)"". 
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3-(l-Beiizylpiperidin-4-yl)-8-fluoro-3,4-dihydi^oquinazolin-2(lH)-one 




F 



To a solution of ^-(2-amino-3-fluorobenzyl)-l-benzylpiperidin-4-amine 
(36.3 g, 1 16 mmol) in tetrahydrofiiran (600 niL) at room temperature was added 
5 carbonyl diimidazole (20.7 g, 1 . 10 equiv) in one portion. The reaction was stirred 
at room temperature for 3 h, heated at reflux for 30 min, and concentrated. The . 
resulting solid was dissolved in 1: 1 diethyl e±er/ethyl acetate, washed with water 
(3x), then brine, dried over magnesium sulfate, and concentrated to give the crude 
product as a wet, yellow solid. The solid was triturated with diethyl ether and 



10 fdtered to give 30.0 g (76%) as a white powder. 'H-NMR (CDCI3, 500 MHz) 6 
1.68 (m, 2H), 1.86 (dddd,7=11.9, 11.9, 11.9, 3.4, 2H), 2.14 (dd, /=11.6, 10.1, 
2H), 2.98 (d, y=l 1.6, 2H), 3.51 (s. 2H), 4.34-4.44 (m, 3H). 6.71 (bs, IH). 6.79- 
6.89 (m, 2H). 6.94 (dd, 7=9.2, 9.2, IH), 7.21-7.34 (m, 5H). Mass spec.: 340.30 



A 250 mL flask was charged with 3-(l-benzylpiperidin-4-yl)-8-fluoro- 
3,4-dihydroquinazolin-2(lH)-one (1.40 g, 4.12 mmol) and methanol (25.0 mL). 
20 The suspension was heated with a heat gun to aid in dissolution. The flask was 
flushed with nitrogen, treated with palladium on charcoal (141 mg, 0.032 equiv), 
flushed with nitrogen, then hydrogen, and vigorously stirred under an atmosphere 
of hydrogen overnight. The reaction was flushed with nitrogen. Altered through 
celite, and concentrated to give 0.99 g (97%) as a white solid which was used 



15 



8-Fluoro-3,4-dihydro-3-(piperidin-4-yl)quinazolin-2(iH)-one 




F 
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without purification. ^H-NMR (CDCI3, 500 MHz) 8 1.71 (m, 4H), 2.75 (m, 2H), 
3.16 (m, 2H), 4.38 (s, 2H), 4.46 (m, IH), 6.77 (bs, IH), 6.81-6.89 (m, 2H), 6.95 
(m, IH). Mass spec,: 250.22 (MH)". 



Br 

4-Bromo-2,6Hiimethylaniline (20.00 g, 100 mmol) was ground to a 
powder with a mortar and pestle and then suspended in 24% hydrochloric acid 
(41 niL), The stirred mixture was cooled to -20''C and treated with sodium nitrite 

10 (7.24 g, 1.05 equiv) in water (16 mL), dropwise over 40 min while the 

temperature was maintained below -5°C. After a further 30 min at -5''C to -ZO^'C. 
the mixture was bufifered to ca, pH 5 with solid sodium acetate. This mixture 
(kept at ca, -10°C) was added in portions to a stirred solution of t-butyl thiol (1 1.3 
mL, 1 equiv) in ethanol (1(X) mL) at O^'C over ca. 10 min. Following addition, the 

15 niixture was stirred at O^'C for 30 niin and then crushed ice (ca. 150 mL) was 

added. The mixture was stored in the refrigerator overnight. The resulting light- 
brown solid was collected by filtration, washed with water, and dried under high 
vacuum for several hours. (26.90 g, 89%). The compound appeared to be stable 
as a solid but underwent significant decomposition when recrystallization firom 

20 ethanol was attempted. ^H-NMR (CDCI3, 500 MHz) 5 1.58 (9H, s), 1.99 (6H, s), 
7.21 (2H, s). Mass spec: 303.05 (MH)^ 



5 



4-Bromo-2,6-dimethylphenyldia20-t-butyl sulfide 
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5-Bromo-7-inethylindazole 
HN-N 




Br 

Into a flame-dried round bottom flask, 4-bromo-2,6-diinethylphenyldiazo- 
t-butyl sulfide (12.50 g, 41.5 mmol) and potassium t-butoxide (46.56 g, 10 equiv) 
5 were combined. A stir bar was added and the mixture placed under nitrogen. To 
this was added dry dimethylsulfoxide (120 mL). The mixture was stirred 
vigorously overnight at to room temperature. The reactioa mixture was then 
carefully poured into a mixture of crushed ice (400 mL) and 10% hydrochloric 
acid (200 mL). The resulting suspension was left to stand at 4°C overnight and 
10 the solid was collected by filtration and washed with water. The crude solid was 
dissolved in 5:1 methylene chloride/methanol and the solution dried over 
magnesium sulfate and evaporated to give the product as an off-white solid (7.60 
g, 87%). ^H-NMR (CDCI3/CD3OD, 500 MHz) 5 2.51 (3H, s), 7.22 (IH, s), 7.69 
(IH, s), 7.94 (IH, s). Mass spec.: 211.03 (MH)*. 

15 

7-methylindazole-5-carboxaldehyde 
HN-N 




5-Bromo-7-methylinda2ole (6.10 g, 28.9 nmiol) and sodium hydride (60% 
in mineral oil, 1.27 g, 1.1 equiv) were weighed into a flame-dried round-bottom 

20 flask containing a magnetic stir bar. Under a nitrogen atmosphere at room 

temperature, dry tetrahydrofuran (30 mL) was added. The mixture was stinred at 
room temperature for 15 min, during which time it became homogeneous. The 
stirred mixture was cooled to -70®C and a solution of ^ec-butyllithium in 
cyclohexane (1.4M, 45 mL, 2.2 equiv) was added over several minutes. After 1 h 

25 at -70^C, dimethylfonnamide (10 mL) was added over several minutes. The 
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mixture was allowed to warm to room temperature and was stirred overnight. It 
was then cooled to O'^C and carefully treated with IN hydrochloric acid (60 mL). 
After a few minutes, solid sodium bicarbonate was added to basify the mixture to 
pH 9-10. The layers were separated and the aqueous phase washed twice with 
5 ethyl acetate. The combined organic phases were extracted with 0.8M sodium 
hydrogen sulfate (3 x 125 mL). The combined aqueous phases were washed with 
ethyl acetate (100 mL) and then the pH was adjusted to ca. 10 with solid sodium 
hydroxide. The resulting suspension was extracted with ethyl acetate (3 x 150 
mL). The combined organic phases were washed with brine, dried (magnesium 
10 sulfate) and evaporated to give the product as a light-tan solid (3.01 g, 65%). ^H- 
NMR (CDCI3, 500 MHz) 8 2.63 (3H, s), 7.73 (IH, s), 8.12 (IH, s), 8.25 (IH, s), 
10.03 (IH, s). Mass spec,: 161.06 (MHf. 



Methoxymethyl triphenylphosphonium chloride (2.74 g, 8 nmiol, 2.0 
cquiv.) and potassium tert-butoxide (1.35 g, 12 nmiol, 3.0 equiv.) were weighed 
into a 250-mL oven-dried flask. Tetrahydrofuran (15 mL) was slowly introduced 
via syringe under nitrogen. After the resulting red solution was stirred at room 

20 temperature for 10 min, 7-methylindazole aldehyde (641 rag, 1.0 equiv.) was 

added in one portion. LCMS indicated that the reaction was complete within 1 h. 
The reaction was quenched with water and the mixture was then diluted with 
ethyl acetate. The layers were separated and the organic layer was washed with 
brine, dried over sodium sulfate and concentrated in vacuo to give a tan oil The 

25 crude product was purified by flash column chromatography on silica gel (1 : 1 
hexane/ethyl acetate) to afford the desired product as an off-white solid (710 mg, 
94%). MS (ESI) [M + H]"- = 189; 'H NMR indicated a mixture of isomers 
(trans/cis ^ 3:1). Trans isomer: ^H-NMR (400 MHz, CDCI3) 6 12.3 (br.. IH), 8.13 



5-(2-methoxy-vinyl)-7-methyHH-indazole 



15 
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5 



10 



(s, IH), 7.88 (s, IH). 7.42 (s, IH). 6.12 (d, J = 7.0 Hz, IHX 5.31 (d, J = 7.0 Hz, 
IH), 3.80 (s, 3H), 2.60 (s, 3H). 



To a solution of 5-(2-methoxy-vinyl)-7-methyHH-indazole (365 mg, 
1.94 inmol» 1.0 equiv.) in tetrahydrofuran (8 mL) was added 60% perchloric acid 
(0.63 mL, 3 equiv) in one portion under nitrogen. After 2 h, more perchloric acid 
(0.63 mL) was added. After 4 h, LCMS indicated that no starting material was 
present. The reaction mixture was diluted with water and ethyl acetate. The 
layers were separated and the organic layer was washed with water (3 x). The 
organic layer was separated, dried over sodium sulfate and concentrated in vacuo 
to give an off-white solid. The crude material was carried on without further 
purification. MS (ESI) [M + H]^ = 175. 

4-(7-methyHH-inda2ol-5-yl)-but-2-enoic acid tert-hutyl ester 



Tetrahydrofuran (8 mL) was added to a flask containing (7-methyl-lH- 
indazol-5-yl)-acetaIdehyde (1.94 mmol, 1.0 equiv) and (tert-butoxycarbonyl- 
methylene)triphenylphosphorane (1.46 g, 3.88 mmol, 2.0 equiv) at room 
temperature under nitrogen. The resulting yellow solution was stirred overnight 
(15 h). LCMS indicated completion. The mixture was partitioned between water 
and ethyl acetate. The organic layer was separated and washed with brine, dried 
over sodium sulfate and concentrated in vacuo. The residue was purified by flash 
column chromatography to afford the desired product as a yellow oil (272 mg. 



51.5% for two steps). MS (ESQ [M + H]*= 273; ^H NMR (400 MHz, CDCI3) 5 
12.3 (br., IH), 8.06 (s, IH), 7.36 (s, IH), 7.04 (m, IH). 6.96 (s, IH), 5.74 (dd, J = 
15.6 and 1.6 Hz, IH), 3.54 (d, J = 6.8 Hz, 2H), 2.57 (s. 3H), 1.47 (s, 9H). 



(7-methyl- lH-indazol-5-yl)-acetaldehyde 
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10 



15 



20 



(±)-4-(7-methyl-lH-indazol-5-yl)-3-pyriclin-2-yl-butyric acid tert-butyl ester 



To a solution of 2-bromopyridine (281.4 mg, 1.781 nunol, 6.4 equiv.) in 
anhydrous ether (1 mL) at -70 in an oven-dried flask was added n- 
butyilithium (2.5 M, 0 .713 mL, 1.781 mmol, 6.4 equiv), dropwise under nitrogen. 
The resulting deep-red solution was stirred for 5 min before being used in the 
next step. 

To a 50-niL oven-dried flask was added di-n-butylsuifide (261 mg, 1.781 
mmol, 6.4 equiv) and cuprous iodide (170 mg, 0.891 nmiol, 3.2 equiv) under 
nitrogen. Anhydrous ether (1 mL) was added and the suspension was cooled to 
0**C before the solution of 2-pyridinyl lithium was added via cannula. A 
yellowish brown precipitate was formed. After stirring at 0 °C for 15 min, the 
cooling bath was removed and 4-(7-methyl-lH-indazol-5-yl)-but-2-enoic acid 
^er/-butyl ester (75.8 mg, 0.278 mmol, 1.0 equiv) in anhydrous ether (1 mL) was 
added via syringe. The dark solution was stirred at room temperature for 40 min. 
LCMS indicated the formation of the desired product. The reaction mixture was 
then partitioned between an aqueous ammonium hydroxide/anmionium chloride 
solution and ethyl acetate (upon shaking, the solids gradually dissolved to a blue 
aqueous solution). The layers were separated and the organic layer was washed 
with water, brine, dried over sodium sulfate and concentrated in vacuo to an oil. 
Careful flash colunm chromatography (5% methanol in methylene chloride) 
afforded the desired product (10.4 mg, 11%) which was carried on without farther 
purification. MS (ESI) 352 (M H)"", 296 (M-'Bu)^. 




(±)-4-(7-methyl- lH-indazol-5-yl)-3-pyridin-2-yl-butyric acid 
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To a flask containing 4-(7-Methyl-lH-inda2ol-5-yl)-3-pyridin-2-yi- 
butyric acid rer/-butyl ester (10 mg, 0,028 mmol) was added hydrogen chloride in 
dioxane (4 M, 0.8 mL). The suspension was stirred at room temperature overnight 
(LCMS indicated 2/3 conversion after 2 h). The reaction mixture was 
5 concentrated in vacuo to dryness. Dioxane (1 mL) was added and the mixture 
again concentrated to dryness. The residue was carried on without further 
characterization. MS (ESI) 296 (MH)*. 

EXAMPLE 1 

10 (±)-3-{144-(7.Methyl-lH-indazol.5-yl)-3-pyridin-2-yl-butyiTll-piperidm^^ 

yl}-3,4-dihydro-lH-qiiinazoIin-2-one 

H 




To a solution of 4-(7-methyMH-indazol"5-yl)-3-pyridm-2-yl-butyric acid 
(white solid, 0.028 nrniol) in methylene chloride (2 mL) was added 3,4-dihydro- 

15 3-(4-piperidinyl-2(lH)-quina2olinone (7.2 mg, 0.031 nmiol, LI equiv). 

Triethylamine (30 jiL) was added followed by 3-(diethoxyphosphoryloxy)- 1,2,3- 
benzotriain-4(3H)-one (DEPBT, 9.4 mg, 0.031 mmol 1.1 equiv). The resulting 
yellow solution was stirred at room temperature for Ih and LCMS. A further 1 
equivalent of the amine and DEPBT were added. After stirring for another 4 h, 

20 LCMS indicated complete conversion. The reaction mixture was diluted with 
ethyl acetate and quenched with 0.5 N sodium hydroxide. The layers were 
separated and the organic layer was washed with brine, dried over sodium sulfate 
and concentrated in vacuo. The residue was purified by flash colunm 
chromatography (10% methanol in methylene chloride) to afford the desired 

25 product (9.0 mg, 62% for two steps) as a glassy soUd. MS (ESI) [M + H]"" = 509, 
*H-NMR (400 MHz. CDCI3) 8 1 L5 (br.. IH), 8.61 - 8.52 (m, IH), 7.93 (d. J = 
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4.8 Hz, IH), 7.50 - 7.38 (m, IH), 6.90 (m, 8H), 6.66 (d, J = 7.6 Hz, IH), 4.72 » 
4.62 (m, IH), 4.59 - 4.48 (m, IH), 4.24 (s, IH), 4.09 (s, IH), 4.07 - 3.94 (m, IH), 
3.80 - 3.66 (m, IH), 3.20 - 2.80 (m. 4H), 2.72 - 2.46 (m. 2H), 2.45 (d, J = 4.8 
Hz, 3H). 1.85- 1.48 (m,4H). 



To a mixture of 7-methyl indazole aldehyde (0.2619 g , 1.64 mmol) and 
DBE-4 dibasic ester (dimethyl succinate) (0.32 mL, 2.45 mmol) in r-butanol (20 

10 mL) was added potassium /-butoxide (0.4036 g, 3.60 mmol). The reaction 
mixture was heated at 50^C for 2h under nitrogen. After a further 16h at room 
temperature, the solvent was removed in vacuo and the residue was taken up in 
water (100 mL) and extracted with ethyl acetate (3 x 50 mL). The aqueous layer 
was acidified with IN hydrochloric acid to pH 3 - 4 and extracted with ethyl 

15 acetate (3 x 50 mL). The combined ethyl acetate solution was dried and 

concentrated in vacuo to give the crude product as a yellow solid (99%, cis/trans 
isomer approximately 40:60). The crude mixture was carried to next step without 
further purification. Mass spec.: 275 (MH)"*". 

20 (±)-2-(7-MethyMH-indazol-5-ylmethyl)-succinic acid 1-methyl ester 



A suspension of 2-(7-methyHH-indazol-5-ylmethylene)-succinic acid 1- 
methyl ester (0.4440 g, 1.62 nunol) and 10% palladized charcoal (0.04 g) in ethyl 
acetate (15 mL) and methanol (5 mL) was hydrogenated in a Parr apparatus 
25 overnight at 50 psi. The reaction mixture was filtered through a pad of celite and 
the filtrate evaporated to give the desired product as a yellow solid (100%). 
Mass spec.: 277 (MH)*". 



5 



2-(7-MethyHH-indazol-5-ylmethylene)-succinic acid 1 -methyl ester 
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(±).2<7-Methyl-lH-mdazol-5-ylmethyl)-4-oxo-4-[l',2'-dihydro-2'-oxospiro-[4H- 
3',l-benzoxazine-4,4'-piperidinyl]-butyric acid methyl ester 

OCH3 



5 ester (0.2253 g, 0.82 mmol), l,2-dihydro-2-oxospiro-4H-3,l-dihydio- 

benzoxazme'4'4-piperidine (0.1938 g, 0.89 mmol) and triethylamine (0.099 g, 
0.98 mmol) in methylene chloride (IS mL) was treated with 3- 
(diethoxyphosphoryIoxy)-l,2,3-benzotriain-4(3H)-one (DEPBT, 0.2685 g, 0.90 
mmol). The mixture was stirred overnight and then washed with water (3x5 
10 mL). The organic layer was dried, and concentrated in vacuo. The residue was 
purified by flash chromatography on silica gel, eluting with 0-10% 2M ammonia 
in methanol/methylene chloride, to afford the desired product (53%). LC7MS: 
tR=1.40 min, 477.28 (MH)"^. 

15 Similarly prepared: 

(±)-2-(7-Methyl-lH-indazol-5-ylmethyl)-4-oxo-4-[4-(2-oxo-l,4-dihydro-2H 
quinazolin-3-yl)-piperidin-l-yl]-butyric acid methyl ester 

H 



'H-NMR (400 MHz. CDCI3) 8 8.02 (IH, s), 7.98(1H, m), 7,90 (IH, m), 
20 7.35 - 6.89 (4H, m), 6.72 (IH, m), 4.71(1H, m), 4.57(1H, m), 4.27 (IH, s), 4.22 




H 



A solution of 2-(7-methyl-lH-indazol-5-ylmethyl)-succinic acid 1 -methyl 
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(IH, m), 3.85 (IH, m), 3.65 (3H, ra), 3.30 (IH, m), 3.11(2H, m), 2.83 (2H, m), 
2.81 " 2.54 (4H, m), 2.35 (IH, m), 1.7 3 - 1.67 (4H. m). Mass spec.: 490.32 
(MHf. 

EXAMPLE 2 

5 (±)-3-{143-(3-Benzyl41»2,4]oxadiazol-5-yl)-4<7-methyl-lH-in^ 
butyi7l]-piperidin-4-yl}-394<lihydro-lH-quinazolin*2-one 



H 




To a solution of iV-hydroxy-2-phenyl-acetamidine (0.27 mmol, 3 equiv, 
this and the other amidine intermediates of the present invention were prepared as 

10 described in 7. Med. Chem. 1993, 1529-1538) in anhydrous tetrahydrofuran (4 
mL) was added sodium hydride (0.27 mmol, 3 equiv) under nitrogen. The 
mixture was heated at 65 ""C for 30 min before addition of a solution of (±)-2-(7- 
methyl- lH-indazol-5-ylmethyl)-4-oxo-4-[4-(2-oxo- 1 ,4-dihydro-2H-quina2olin-3- 
yl)-piperidin-l-yll-butyric acid methyl ester (0.09 mmol, 1 equiv) in 

IS tetrahydrofuran (3 mL). The reaction mixture was heated at 65^C overnight. 
Tetrahydrofuran was removed in vacuo and the reaction mixture was taken up in 
methylene chloride, washed with water (3x4 mL), dried over sodium sulfate and 
concentrated. Flash chromatography on silica gel using methanol/methylene 
chloride from 0 to 10% gave an impure product. The final product was obtained 

20 by preparative HPLC in 27% yield. LC/MS: tR=1.60 min, 590 (MH)"". ^H-NMR 
(400 MHz, CD3OD) 6 7.92 (lH,s), 6.90-7.25 (lOH.m), 6.74 (IH, d, J=8.00Hz), 
4.32-4.57(2H, m), 4.24^.29 (2H, m), 3.79-4.06 (5H, m), 2.79-3.31 (5H, m), 2.57 
(lH,m),2.44(3H,s), 1.50-1.82 (4H, m). 
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EXAMPLES 

(±)-3-{l-[4-(7-Methyl-lH-indazoi-5-yl)-3-(3-piperidin-l-ylinethyl- 
[l^,4]oxadiazol>5-yI)-butyiyI]-piperidin-4-yl}-3,4Hlihydro-lH-quinazoIui-2- 

one 



Prepared as described above for Example 2. LXTMS: tR= 1.23 min, S97.48 
(MH)*. 

EXAMPLE 4 

10 (±)-3-{l-[4-(7-Methyl-lH-indazol-5-yl)-3-(3-phenyl-[l^,4]oxadiazol-S-yl)- 

butyryl]-piperidin-4-yl}-3,4-dihydro-lH-quinazolin-2-one 

H 



576.37 (MH)*. 'H-NMR (400 MHz, CDCI3) 5 9.07 (3H, m), 670-7.47 (10H,m). 
15 4.55-4.73 (2H. m), 3.94-4.26 (4H, m). 3.1 1-3.30 (4H, m), 2.54-2.82 (2H, m), 2.53 
(3H,s), 1.65-1.77 (4H.m). 



H 





Prepared as described above for Example 2. LCVMS: tR = 1.69 min. 



-48- 



wo 2005/056550 



PCT/US2004/040721 



EXAMPLES 

(±)-3-{l-[4-(7-Methyl-lH-lndazol-5-yl)-3-(3.methyl-[l,2,4]oxadiazol-5.yl)- 
butyryl]-piperidin-4-yl}-3,4-dihydro-lH-quinazoIin-2-one 



H 




5 Prepared as described above for Example 2. LC/MS: Ir = 1 .40 min, 5 14.41 

(MH)^ 'H-NMR (400 MHz, CDCI3) 5 8.05 (IH, d, J=5.20Hz), 7.45 (IH, d, 
3=1.6 Hz), 7.32 (IH, d, J=6.0Hz), 7.14 (IH, m), 6.90-7.05 (3H, m), 6.72 (IH, m) 
, 4.45^.72 (2H. m), 3.85-4.28 (3H, m), 2.60-3.21 (7H. m), 2.55 (3H. s), 2.36 (3H, 
m), 1.61-1.82 (5H,m). 

10 

EXAMPLE 6 

(±)-3-{l-[4-(7-MethyMH-indazol-5-yl)-3-(3-pyridin-4-yImethyl- 
[l^,4]oxadiazol-5-yI)-butyryl].piperidm-4-yI}-3,4-dihydro-lH-quinazolin-2- 



one 

H 




Prepared as described above for Example 2. LCVMS: tR = 1.24 min, 
577.33 (MH)*. 'H-NMR (400 MHz, CDCI3) 8 8.47 (2H. m). 7.95 (IH, d, J=4.0 
Hz), 6.86-7.25 (6H, ra), 6.85 (IH, s). 6.66-6.68 (2H, d, J=8.0 Hz), 4.44-4.78 (2H, 
m), 3.82-4.28 (6H, m), 2.58-3.14 (6H, m), 2.43 (3H, s). 1.55-1.79 (4H, m). 
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EXAMPLE 7 

(±)-3-{l-[3-(3-Dimethylaiiiuiomethyl-[l^,4]oxadiazol-5-yl)<4-(7-methyl-lH- 
indazol-5-yl)-butyryl]-piperidin-4-yl}-3,4-dihydro-lH-quinazolui-2-one 




— N 



\ 



10 



Prepared as described above for Example 2. LC/MS: tR = 1.19 min, 557.55 

(MH)*. 

EXAMPLES 

(±)-3-{l-[3-(3-Benzyl-[1^4]oxadiazol-5-yl)-4-(7-methyi-lH-indazol-5-yl)- 
butyryl]-4,4'-piperidinyl)-l'^'-dihydro-2'-oxospiro-[4H-3',l-benzoxazine 




Prepared as described above for Exanq>le 2. LC/MS: ^ s 1 .57 min. 
577.29 (MH)* 



15 EXAMPLE 9 

(±)-3-{l-[3-(3-Methyl-[l»2,4]oxadiazoI-5-yl)-4-(7-methyMH-indazol-5-yl> 
butyryl]- 4,4'-piperidinyl}-l'»2''dihydro-2'-oxospiro-[4H-3'4-beiizoxazine 
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Prepared as described above for Example 2. LC/MS: tRS 1.35 min, 
501.31 (MH)*. *H-NMR (400 MHz, CD3OD) 5 8.01 (IH, m), 6.84-7.38 (7H, m), 
4.45 (IH, m), 3.89(2H, m), 3.40-3.64 (2H, m), 2.71-3.18 (4H, m) ,2.51 (3H, m), 
2.26 (3H, s), 1.85-2,14 (4H, m). 



2-Benzyloxycarbonylamino-3-(7-methyl-lH-indazol-5-yl)-acrylic acid methyl 

ester 

HN^N 




10 A stirred solution of N-benzyloxycarbonyl-a-phosphonoglycine trimethyl 

ester (5.51 g, 1.2 equiv) in tetrahydrofuran (30 mL) at room temperature was 
treated with tetramethylguanidine (1.91 mL, 1.1 equiv). After 10 min, 7- 
methylindazole-5-carboxaldehyde (2.22 g, 13.86 nmiol) in tetrahydrofuran (20 
mL) was added. Disappearance of starting material was monitored by TLC and 

15 LC/MS. After 5 days at room temperature, the solvent was evaporated and the 
residue dissolved in ethyl acetate. The solution was washed with 2% phosphoric 
acid and brine, dried over magnesium sulfate and evaporated. The residue was 
purified by flash chromatography on silica gel, eluting with 1) 1:1 and 2) 2:1 
ethyl acetate/hexane, to give the product as a colorless foam (4.93 g, 97%). *H- 

20 NMR (CDCI3, 500 MHz) 5 2.43 (3H, s), 3.80 (3H, s), 5.12 (2H, s), 6.66 (IH, s), 
7.28 (5H, brs), 7.33 (IH, s), 7.47 (IH, s), 7.74 (IH, s), 7.96 (IH, s). Mass spec.: 
366.16 (MH)^ 
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(±)-2-Amino-3-(7-methyMH-indazol-5-yl)-propionic acid methyl ester 

HN-N 




A solution of 2-benzyloxycarbonylainino-3-(7-methyMH-indazol-5-yl)- 
acrylic acid methyl ester (4,93 g, 13.49 mmol) in methanol (125 mL) was 

5 degassed by bubbling nitrogen through it for 30 min and then 10% palladium on 
charcoal (0.6 g) was carefully added. The mixture was hydrogenated at 40 psi in 
a Parr shaker apparatus overnight. The catalyst was removed by filtration 
through a pad of celite and the filtrate was concentrated in vacuo to give the 
product as a colorless foam (3.62 g, quant.). *H-NMR (CD3OD, 500 MHz) 6 2.45 

10 (3H, s), 2.99 (IH, Abq), 3.22 (IH, Abq), 3.74 (3H, s), 3.89 (IH, m), 6.91 (IH. s), 
7.31 (IH, s), 7.73 (IH, s). Mass spec: 234.11 (MH)^. 

(±)-3-(7-Metfiyl-lH-indazol-5-yl)-2-{[4-(2-oxo-l,4-dihydro-2HHjuina2oUn-3-^^^ 
piperidine-l-carbonyl]-amino} -propionic acid methyl ester 




A stirred solution of (±)-2-amino-3-(7-methyMH-indazol-5-yl)-propionic 
acid methyl ester (162.9 mg, 0.698 nmiol) in methylene chloride (3 mL) at room 
temperature was treated with carbonyl diimidazole (1 13.2 mg, 1 equiv). After 1.5 
h at room temperature, 3-piperidin-4-yl-3,4-dihydro-lH-quinazolin-2-one (161.5 
20 mg, 1 equiv.) was added. The mixture was stirred at room temperature overnight. 
A white precipitate had formed that was shown to be the desired product. The 
solvent was evaporated and the residue triturated with methylene chloride. The 
product was collected by filtration, washed with methylene chloride and dried in 
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vacuo to give a white solid (241.5 mg, 71%). Some product remained in the 
mother liquors. ^H-NMR (dimethylfonnanude-d7, 500 MHz) 5 L75 (4H, m), 
2.78 (3H, s). 2.7-3.1 (4H, m), 3.35 (2H, m). 3.86 (3H, s), 4.44 (2H, s), 4.57 (IH, 
m), 4.72 (IH, m). 7.11 (3H, m), 7.31 (IH, s), 7.34 (2H, m), 7.72 (IH, s), 9.34 
5 (IH, s). Mass spec: 491.13 (MH)\ 



(±)-4-(2-Oxo-l,4-dihydro-2H-quinazolin-3-yI)-piperidine-l-carboxyIic acid 
[l-(3-beiuyl-[l,2,4]oxadiazol-5-yl)-2-(7-methyl-lH-indazol-5*yl)-e^ 

H 



Sodium hydride ( 8 mg, 0.366 mmol) was added to a solution ofN- 
hydroxy-2-phcnyl-acetamidine (50 mg, 0.366 namol) in tetrahydrofuran (15 mL). 
The solution was stirred at 60*'C for 15 min. A solution of (±)-3«(7-methyMH- 
inda2ol-5-yl)-2-{[4-(2-oxo-l,4-dihydro-2H-quinazolin-3-yl)-piperidine-l- 

15 carbonyl]-amino} -propionic acid methyl ester (60 mg, 0.122 mmol) in 

tetrahydrofuran (5 mL) was added. The reaction mixture was stirred at 60''C for 
18 h. The reaction was then cooled to room temperature and the solvent removed 
under reduced pressure. The residue was dissolved with methylene chloride and 
partitioned with water and extracted with methylene chloride (3 x 50 mL) . The 

20 organic layer was dried over magnesium sulfate, filtered and concentrated under 
reduce pressure. Purification was carried out by preparative HPLC. UCMS: Ir 
= 1.79 min, 591 (MH)^ 



EXAMPLE 10 



10 
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EXAMPLE 11 

(±)-4-(2-Oxo-l,4-dihydro-2H-quina2olln-3-yl)-piperidine-l-carboxylicacid 
[2-(7-methyI-lH-mda2ol-5-yl)-l-(3-inethyl-(lA4]oxadiazoI-S.yl)^thyl]- 

amide 



H 



5 




Prepared as described above for Example 10. 'H-NMR QDMSO-dfi); 9.21 
(s, IH), 7.99 (s. IH), 7.41 (s, IH), 7.11-7.03, (m, 3H), 6.91-6.86 (m, 2H), 6.76- 
6.74 (m, 2H), 4.29-4.25 (m, 2H). 4.11 (s, IH), 4.06-4.03 (m,3H), 3.59 (s, 3H), 
3.05-3.00 (m, 2H), 2.67 (m, 2H), 1.46-1.43 (m, 4H). LC/MS: Ir = 1.83 min, 515 
10 (MH)*. 



EXAMPLE 12 

(±)-4<2-Oxo-l,4^ihydro-2H-qiuiiazolin-3-yl)-piperiduie-l*carboxylicacid 
[2-(7-methyl-lH-indazol-5-yl)a-(3-pyridin-4-ylmethyl*[l,2,4]oxadiazpl-5-yl)- 
IS ethyU-amide 

H 




Prepared as described above for Example 10. LCTMS: (r - 1.30 min, 
592 (MH)*. 
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EXAMPLE 13 

(±)-4-(2-Oxo-l,4-dihydro-2H-quinazolin-3-yl)-piperidine-l-carboxylic acid 
[l*(3-dimethylaiiunomethyI-[l^,4]oxadiazoI-5-yl)-2-(7-methyl-lH-m^ 

yO-ethylJ-amide 



H 




Prepared as described above for Example 10. LC/MS: tn = 1.16 min, 
557 (MH)*. 



4-Bromo-2,6-diethylphenyldiazo-t-butyl sulfide 




10 Br 

4-Bromo-2,6-diethylaniline (6.3 g, 27.6 mmol) was suspended in 24% 
hydrochloric acid (15 mL). The stirred naixture was cooled to -20°C and treated 
with sodium nitrite (2.0 g, 1.05 equiv) in water (5 mL), dropwise over 30 min 
while the temperature was maintained below -5**C. After a further 30 min at -5°C 

15 to -20X. the mixture was buffered to ca. pH 5 with solid sodium acetate. This 
mixture (kept at ca. -10**C) was added in portions to a stirred solution of t-butyl 
thiol (3.15 mL, 1.0 equiv) in ethanol (25 mL) at O'^C over ca. 30 min. Following 
addition, the mixture was stirred at O^C for 30 min and then crushed ice (ca. 50 
mL) was added. The resulting light-brown solid was collected by filtration, 

20 washed with water, and dried under high vacuum for several hours to afford 6.0 g 
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(66%) of the desired product ^H-NMR (CDCI3) 6 1.15 (t, 7=7.6, 6H), 1.50 (s, 
9H), 2.27 (m, 4H), 7.21 (s, 2H). Mass spec: 331.08 (MHf. 

5-Bromo-7-ediyl-3-methylindazole 
HN-N 




5 Br 

A flame-dried round bottom flask was charged with 4-bromo-2,6- 
diethylphenyldiazo-t-butyl sulfide (4.0 12.1 zmnol) and potassium t-butoxide 
(13.2 g, 121 mmol). A stir bar was added and the mixture placed under nitrogen 
To this was added dry dimethylsulfoxide (35 mL). The mixture was stirred 
10 vigorously overnight at room temperature. The reaction mixture was then 

carefully poured into a mixture of crushed ice (130 mL) and 10% hydrochloric 
acid (60 mL). The resulting suspension was collected by filtration and washed 
severally with water. The solid was collected and dried in vacuo to give 2.85 g 
(98%) as a beige solid. ^H-NMR (CD3OD) 6 1.32 (t, 7=7.6, 3H), 2.50 (s, 3H), 
2,88 (m, 2H), 7.25 (s, IH), 7.68 (s, IH). Mass spec.: 239.26 (MHf. 

7-Ethyl-3-methylindazole-5-carboxaldehyde 
HN-N 




5-Bromo-7-ethyl-3-methylindazole (2.85 g, 11.9 mmol) and sodium 
hydride (0.31 g, 1.1 equiv) were weighed into a flame-dried round-bottom flask 
containing a magnetic stir bar. Under a nitrogen atmosphere at room temperature, 
dry tetrahydrofuran (15 mL) was added. The mixture was stirred at room 
temperature for 15 min, during which time it became homogeneous. The stirred 
mixture was cooled to -78°C and a solution of rert-butyllithium in pentane (1,4 
M, 18.7 mL, 2.0 equiv) was added over several minutes. After 1 h at -78X, 
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dimethylfomiamide (2.8 mL) was slowly added and the mixture allowed to warm 
to room temperature overnight. The solution was cooled to 0°C and carefully 
treated with IN hydrochloric acid (30 mL). After a few minutes, solid sodium 
bicarbonate was added until a pH of 9-10 was attained. The two layers were 
5 separated and the aqueous phase washed twice with ethyl acetate. The combined 
organic layers were washed with water (2X), brine (2X), dried over sodium 
sulfate, and concentrated. Column chromatography gave 1.5 g (67%) of pure 
material. LC/MS: = 1.15 min, 189.12 (MH)*. 

10 2--Benzyloxycaibonylaniino-3-(7-ethyl-3-methyMH-indazol-5-yl)-acrylic acid 



A stirred solution of N-benzyloxycarbonyl-a-phosphonoglycine trimethyl 
ester (3.17 g, 9.57 mmol, 1.2 equiv) in tetrahydrofuran (15 mL) at room 
15 temperature was treated with tetramethylguanidine (1.1 mL, 1.1 equiv). After 10 
minutes, 7-ethyl-3-methylindazole-5-carboxaldehyde (1.5 g, 7,98 mmol) was 
added. After stirring at room temperature for 3 days, the solvent was evaporated 
and the residue purified by flash chromatography on silica gel to give 2.5 g (80%) 
of product. LC/MS: = 1.61 min, 394.16 (MH)^ 



(±)-2-Aniino-3-(7-ethyl-3 methyl-lH-indazol-5-yl)-propionic acid methyl ester 



methyl ester 

HN-N 




O 



O 



HN-N 
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2-Benzyloxycarbonylamino-3-(7-ethyl-3-methyl-lH-inda2ol-5-yl)-acrylic 
acid methyl ester (1.0 g, 2.54 nunol) in methanol (15 mL) was flushed wi± 
nitrogen, and treated with palladium on charcoal (10%, 100 mg). The flask was 
flushed with hydrogen and allowed to stir under an atmosphere of hydrogen 
5 overnight. The reaction was flushed with nitrogen, filtered through celite, and 
concentrated. Column chromatography gave 0.6 g (91%) of the desired material. 
'H-NMR (CD3OD) 5 1.32 (m, 3H), 2.5 (s, 3H), 2.88 (dd, J =7.3, 7.6, IH), 2.89 
(dd, 7=7.6, 7.6, IH), 3.02 (dd, 7=6.4, 7.0, IH), 3.11 (dd, 7=7.6, 5.8, IH), 3.35 (s, 
IH), 3.65 (m, 3H), 7.0 (s, IH), 7.33 (s, IH). Mass spec.: 262.24 (MH)"". 

10 

(±)-3-(7-Ethyl-3-methyl-lH-indazol-5-yl)-2-{[4-(2-oxo.l,4-dihydro-2H- 
quinazolin-3-yl)-piperidine-l-carbonyl]-amino} -propionic acid methyl ester 




A stirred solution of (±)-2-amino-3-(7-ethyl-3 methyHH-indazol-5-yl)- 
15 propionic acid methyl ester (0.55 g, 2.1 mmol) in tetrahydrofuran (6 mL) at OX 
was treated with caibonyl di imidazole (0.37 g, 1.1 equiv). The reaction was 
stirred for 5 min at 0°C, warmed to room temperature, stirred 10 min, and treated 
with 3-piperidin-4-yl-3,4-dihydro-lH-quinazolin-2K)ne (0.53g, l.I equiv). The 
mixture was stirred at room temperature overnight. The solvent was evaporated 
20 and the residue purified by column chromatography to give 0.94 g (86%) as a 
white powder. 'H-NMR (DMSO-d6) 8 1.26 (t, 7=7.5, 3H), 1.49 (m, IH), 2.44 (s, 
3H), 2.83 (dd, 7=7.3, 7.6, IH), 2.84 (dd, 7=15.0, 7.6, IH), 2.88-3.10 (m, 1.5H), 
3.18 (d, 7=5.5, 0.5H), 3.61 (s, 3H), 4.04-4.16 (m, 3H), 4.28 (m, 2H), 6.76 (d, 
7=7.9, IH), 6.86 (m. 2H), 7.04-7.25 (m, 3H), 7.36 (s, IH). 7.40 (s. IH), 9.18 (s, 
25 IH), 12.59 (s, IH). Mass spec.: 519.37 (MH)*. 
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(±)-3-(7-Ethyl-3-methyl-lH-indazol-5-yI)-2-{[4-(2-oxo-l,4-dihydro 
quinazolin-3-yl)-piperidine- 1 -carbonylj-amino } -propionic acid 
HN-N H 




A suspension of (±)-3-(7-ethyl-3-methyi-lH-indazol-5-yl)-2-{[4-(2-oxo- 



5 1 ,4-dihydro-2H-quinazoIin-3-yl)-piperidine- 1 -carbonyl]-ainino ) -propionic acid 



room temperature was treated with a solution of lithium hydroxide monohydrate 
in water (10 mL), The solution was stirred at room temperature for 1 h and the 
solvents evaporated. The resultant residue was diluted with water (10 mL) and 
10 the pH adjusted to ca. 1 with IN hydrochloric acid. The resultant white 
suspension was stored at A^'C overnight and the product was collected by 
filtration, washed by a small amount of water and dried in vacuo for several hours 
to give 0.82 g (90%) of the desired product LC/MS: = 1.57 min, 505.29 



(±)-4-(2-Oxo-l,4-dihydro-2H-quinazolin-3-yl)-piperidine-l-carboxylic acid [1- 
carbomoyl-2-(7-ethyl-3-methyl-lH-indazol-5-yl)-ethyl]-amide 



A stirred solution of (±)-3-(7-ethyl-3-methyl-lH-inda2oI-5-yl)-2-{[4-(2- 
20 oxo- 1 ,4-dihydro-2H-quinazoIin-3-yl)-piperidine- 1 -carbonyl]-amino } -propionic 
acid (0.35 g, 0.7 mmol) in dimethylformamide (10 mL) was cooled to O^C and 
sequentially treated with methylene chloride (5 mL), 7N ammonia in methanol 



methyl ester (0.94 g, 1.81 mmol) in 1:1 tetrahydrofuran/methanol (30 mL) at 



(MH)^. 



15 
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(0.2 mL, 2 equiv), 7V,Af-diisopropylethylanune (0.3 mL, 2.5 equiv), and PyBop 
(0.38 mg, 0.73 mraol). The solution was stirred for 1.5 h and concentrated. The 
product was purified by column chromatography to give 0.28 g (80%) of the 
desired product. *H-NMR (CD3OD) 5 1.35 (m, 4H), 1.46-1.65 (m, 3H). 2,53 (s. 
5 3H), 2.70-3.05 (m, 5H), 3.95-4.15 (m, 4H), 4.33 (bs, IH), 4.55 (bs, IH), 6.75 (m, 
2H), 6.94 (bs. IH), 7.00-7.10 (m, 3H). Mass spec.: 504.35 (MH)*. 

(±)-4-(2-Oxo-l,4-dihydro-2H-quinazolin-3-yl)-piperidine-l-carboxylic acid [1- 
cyano-2-(7-ethyl-3-methyl-lH-indazol-5-yl)-ethyl]-aniide 



A stirred solution of 4-(2-oxo-l,4-dihydro-2H-quinazolin-3-yl)- 
piperidine-l-carboxylic acid [l-carbomoyl-2-(7-ethyi-3-methyl-lH-indazol-5-yl)- 
ethyl]-amide (0.25 g, 0.5 mmol) in pyridine (8 mL) at 0**C was treated with 
trifluoroacetic anhydride (0.35 mL, 5.0 equiv). The mixture was stirred for 30 
15 min, and quenched by the addition of excess methanol. The solvents were 

evaporated and the cmde mixture dissolved in ethyl acetate and washed with 5% 
- citric acid (2X), water (2X) and brine (2X), dried over sodium sulfate, and 

concentrated. The residue was purified by column chromatography to afford 0.24 
g (99%) of tiie desired nitrile. 'H-NMR (CD3OD) 5 1.35 (t, 7=7.6, 3H), 1.53-1.69 



20 (m, 4H), 2.54 (s, 3H), 2.84 (m, 2H), 2.92 (dd, /=7.6, 7.6, IH), 3.19-3.28 (m, 2H), 
4.10 (m, 2H). 4.18 (s, IH), 4.19 (s, IH). 4.38 (m. IH), 4.93 (dd, 7=7.9, 7.9, IH) 
6.77 (d, 7=7.9. IH), 6.93 (dd. 7=7.3. 7.6. IH). 7.0 (d, 7=7.3. IH). 7.15 (m. 2H), 
7.46 (s, IH). Mass spec.: 486.22 (MH)*. 




II 

N 



10 
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EXAMPLE 14 

(±)-4-(2-Oxo-l,4-dihydro*2H-quinazolin-3-yI)-piperidine-l-carboxyIic acid 
[2.(7.ethyl-3-methyl-lH.inda2ol-5-yl)-l.(lH.teti^l-5-^ 

HN-N H 




O 



HN 

\ / 
N=N 

5 A stirred solution of 4-(2-oxo-l,4-dihydro-2H-quinazolin-3-yl)- 

piperidine-l-carboxylic acid [l-cyano-2-(7-ethyl~3-niethyl-lH-indazol-5-yl)- 
cthyl]-amide (0,25 g, 0.5 mmol) in tetrahydrofiaran (6 mL) was treated with 
azidotrimethyltin (0.16 g, 0.77 mmol). The resulting suspension was heated at 
reflux overnight. The solvents were evaporated, dissolved in ethyl acetate and 

10 washed with water (2x), brine (2x), dried over sodium sulfate, and concentrated. 
Column chromatography afforded the desired tetrazole. ^H-NMR (CD3OD) S 1.3 
(t, 7=7.6, 3H), 1.45-1.70 (m, 4H), 1.87 (m, IH), 2.0 (s, 3H), 2.75-2.90 (m, 4H), 
3.42 (m, IH), 3.72 (d, 7=6.6, IH), 4.12 (m, 4H), 4.88 (m, IH), 5.48 (dd, 7=7.0, 
7.9, IH), 6.77 (d, 7=7.9, IH), 6.94 (m, IH) 6.98 (s, IH), 7.09 (d, 7=7.3, IH), 7.14 

15 (dd, 7=7.9, 7.6, IH), 7.30 (s, IH). Mass spec: 529.26 (MH)"". 

EXAMPLE 15 

(±)-4-(2-OxO"l,4H]ihydro-2H-quiiiazolin-3-yl)-piperidine-l-carl^ acid 
[2-(7-ethyI-3-methyl-lH-indazol-5-yl)a-(phenethyI-lH-tetr^^^ 
20 amide and 

EXAMPLE 16 

(±)-4-(2-Oxo-l,4-dihydro-2H-quinazolin-3-yI)-piperidine-l-carboxylic acid 
[2-(7-ethyl-3-methyi-lH-indazol-5-yI)-l-(2-phenethyl-2H-tetrazo 
25 ethyl]-amide 
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A mixture of 4-(2-oxo-l,4-dihydro-2H-quinazolia-3-yl)-piperidine-l- 
caiboxylic acid [2-(7-ethyl-3-mcthyl-lH-indazoi-5-yl)-l-(lH-tetrazol-5-yl)- 
ethyll-amide (30 mg, 0.05 mmol, 1.0 equiv), sodium carbonate (18.0 mg, 3.0 
5 equiv), and 2-bromoethyl-benzene (1 1 mg, 1.1 equiv) were combined in 

dimetbylsulfoxide and the mixture stirred at room temperature overnight The 
mixture was then diluted with water and extracted with ethyl acetate (3X). The 
combined organic extracts were washed with water (3X), brine (3X), dried over 
sodium sulfate, and concentrated. Purification by preparative HPLC afforded the 

10 title regioisomers. ^H-NMR (CD3OD) 5 1.24-1.35 (m, 6H), 1.43-1.72 (m, 5H), 
2.5 (s. 3H), 3.40 (m, IH), 4.14 (m, 3H), 4.38 (m, IH), 4.84 (m, IH), 4.85 (dd, 
J=7.0, 7.0. IH), 5.45 (m, IH), 6.75 (d. /=7.6, IH), 6.93 (dd, 7=7.3, 8.5, IH), 7.04 
(m, 3H), 7.10 (s, IH), 7.15 (m, 4H). Mass spec.: 633.89 QAHf and 4-(2-Oxo- 
l,4-dihydro-2H-quinazolin-3-yl)-piperidine-l-carboxylic acid [2-(7-ethyl-3- 

15 methyMH-indazol-5-yl)-l-(2-Phenethyl-2H-tetrazol-5-yl)-ethyl]'amide. ^H- 
NMR (CD3OD) 5 1.15 (m, 7H), 1.29(m, 3H), 2.5 (m, 3H), 2.82 (m, IH), 2.85 
(dd, 7=7.3, 8.2, IH), 3.4-3.6 (m, 2H) 14.3. 3H), 3.75-4.0 (m, 3H), 4.85 (m, IH), 
6.90-7.12 (m, 3H), 7.40 (s, IH), 7.57 (dd, 7=7.9, 6.4, IH), 8.02 (s, IH), 8.03 (s, 
IH). Mass spec.: 633.89 (MH)"^. 
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EXAMPLE 17 



(±)-4-(2-Oxo-l,4-dihydro-2H-quinazolin-3-yl)-piperidine-l-carboxylic acid 
[2-(7-ethyl-3-inethyiaH-indazol-5-yI)-l-(l-inethyl-lH-tetrazol-5-yl)-ethyl]- 



A mixture of 4-(2-oxo-l,4-dihydro-2H-quinazolin-3-yI)-piperidine-l- 
carboxylicacid[2-(7-ethyl-3-methyl-lH-indazol-5-yl)-l-(lH-tetrazol-5-yl)- 
ethyl]-amide (50 mg, 0.1 mmol, 1.0 equiv), sodium carbonate (40.0 mg, 3.0 
equiv), and iodomethane (24 fjL, 3.0 equiv) were combined in dimethylsulfoxide 
10 and the mixture stirred at room temperature overnight. The mixture was then 
diluted with water and extracted with ethyl acetate (3X). The combined organic 
extracts were washed with water (3X), brine (3X), dried over sodium sulfate, and 
concentrated. Purification by preparative HPLC afforded the title compound. 



'H-NMR (CD3OD) S 1.30 (m, 4H), 1.57 (m, 3H), 2.50 (s, 3H), 2.75-2.95 (m, 5H). 
15 3.40 (m, 2H). 3.68 (m. 3H), 4.05-4.40 (m, 6H), 5.35 (m, IH), 6.75 (m, IH), 6.95 
(dd, 7=7.3, 7.6, IH), 6.98 (s, IH), 7.12 (m. 2H), 7.35 (s, IH). Mass spec.: 543.42 
(MH)*. 



20 (±)-4-(2-Oxo-l,4-dihydro-2H-quuiazoUn-3-yl)-piperidine-l-carboxylic add 
[l-(l-benzyl-lH-tetrazol-5-yl)-2-(7-ethyl-3-inethyI-lH-indazol-5-yl)-ethyl]- 



amide 



5 




EXAMPLE 18 



amide 
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A mixture of 4-(2-oxo-l,4rdihydro-2H-quinazolin-3-yl)-piperidine-l- 
carboxylic acid (2-(7-ethyl-3-methyHH-indazoi-5-yl)-l-(lH-tetrazol-5-yI)" 
ethyl]-ainide (30 mg, 0.05 mmol, LO equiv), sodium carbonate (18.0 mg, 3.0 
5 equiv), and benzyl bromide (8 jiL, 1.1 equiv) were combined in 

dimethylsulfoxide and the mixture stirred at room temperature overnight. The 
mixture was then diluted with water and extracted with ethyl acetate (3X). The 
combined organic extracts were washed with water (3X). brine (3X), dried over 
sodium sulfate, and concentrated. Purification by preparative HPLC afforded a 
10 mixture of the two alkylated regioisomers which were not separated. LC/MS: tR 
= 1.68 min, 619.44 (MH)^ 

EXAMPLE 19 

(±)-4-(2-Oxo-l,4-dihydro-2H-quinazolin-3-yl)-piperidine*l-carboxylic acid 
15 [2-(7.ethyl-3-methyl.lH4ndazol-5.yI).l-pyridin^.ylmethyl-lH-tet^^ 

yl)-ethyl]-amide 
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A mixture of 4-(2-oxo-l,4-dihydro-2H-quina2olin-3-yi)-piperidine-l- 
carboxylic acid [2-(7-e%l-3-methyl-lH-indazoi-5-yl)-l-(lH-tetrazol-5-yl)- 
ethyi]-amide (30 mg, 0,05 mmol, 1.0 equiv), sodium carbonate (18.0 mg, 3.0 
equiv), and benzyl bromide (17 mg, 1.1 equiv) were combined in 
5 dimethylsulfoxide and the mixture stined at room temperature overnight. The 
mixture was then diluted with water and extracted with ethyl acetate (3X). The 
combined organic extracts were washed with water (3X), brine (3X), dried over 
sodium sulfate, and concentrated. Purification by preparative HPLC afforded a 
mixtureof the two alkylated regioisomers which were not separated. LC/MS: 
10 = 1.68 min, 619.44 (MH)\ 

EXAMPLE 20 

(±)-4<2-Oxo-l94-dihydro-2H-quiiiazoIin-3-yI)-piperidine-l-carboxylic acid 
[2-(7-ethyl-3-methyI-lH4ndazoI-5-yl)-lK2-oxo-2Phenethy^^^ 
IS ethylj-amide and 

EXAMPLE 21 

(±)-4-(2-Oxo-l,4Hlihydro-2H-quinazoIin-3-yl)-piperidine-l-ra^ 
[2K7-ethyI.3.methyI-lH-indazoI-5-yl)-l.[l-(2-oxo-2-phenyl-ethyl)-lH. 
20 tetrazoN5-yl)-ethyl]-amide 




A mixture of 4-(2-oxo-l,4-dihydro-2H-quinazolin-3-yl)-piperidine-l- 
carboxylic acid [2-(7-ethyl-3-methyl-lH-indazol-5-yl)-l-(lH-tetra2ol-5-yl)- 
ethylj-amide (30 mg. 0.05 nrniol, 1.0 equiv), sodium carbonate (18.0 mg, 3.0 
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equiv), and 2-bromoethyl-benzene (8 ^iL, 1.1 equiv) were combined in 
dimethylsulfoxide and the mixture stirred at room temperature overnight. Tlie 
mixture was then diluted with water and extracted with ethyl acetate (3X). The 
combined organic extracts were washed with water (3X), brine (3X), dried over 
S sodium sulfate, and concentrated. Purification by preparative HPLC afforded the 
tiUe regioisomers. ^H-NMR (CD3OD) 8 0.88 (m, 3H), 1.10-1.40(m, 8H), 1.46- 
1.78 (m, 6H). 1.94 (s, IH), 2.5 (m, 2H), 2.78-2.93 (m, 2H), 3.33-3.68 (m, 3H), 
4.06-4.43 (m. 3H). 5.50 (m, IH), 6.87 (m, IH). 6.91 (m, IH), 7.10 (m, 2H), 7.65- 
7.80 (m, 3H), 8.07 (d, 7=8.6. IH). Mass spec.: 647.83 (MH)* and 4-(2-Oxo-l,4- 

10 dihydro-2H-quinazolin-3-yl)-piperidine- 1 -carboxylicacid [2-(7-ethyl-3-methyl- 
1 H-indazoI-5-yl)- 1 -[ 1 -(2-oxo-2-phenyl-ethyl)- 1 H-tetrazol-5-yl)-ethy 1] -amide. 
^H-NMR (CD3OD) 5 1.25-1.40 (m, 6H), 1.58 (d. 7=15.87, IH), 2.48 (m, 2H), 
2.50-2.60 (m, 2H), 2.77-2.93 (m, 2H), 3.30-3.60 (m, 6H), 3.80 (dd. 7=11.9, 13.1, 
IH). 3.92 (d. 7=14.0, 14.0, IH). 3.96 (d, 7=14.0, IH), 4.07-4.22 (m, 2.5H), 5.40- 

15 5.55 (m, IH), 6.10-6.30 (m. 2H), 6.75 (dd, 7=7.3. 7.3, IH). 6.92 (m, IH), 7.03- 
7.16 (m, 3H) 7.41 (s, IH), 7.57 (m, 2H). 7.70 (m,lH). Mass spec: 647.85 (MH)". 

Ethyl 4-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-inda2ol-5-yl)but-2- 



enoate 

\/ 



20 




To the clear solution of ethyl 4-(7-methyl-lH-inda2ol-5-yl)but-2-enoate 
(760 mg, 3.1 1 nrniol, 1.0 equiv.) in tetrahydrofuran (10 mL) was added 
dicyclohexylmethyl amine (2.6 mL, 6.2 mL, 2.0 equiv) followed by 2- 
(trimethylsilyl)ethoxymethyl chloride (0.66 mL, 3.73 nmiol, 1.2 equiv). The 
25 reaction mixture was stinted at room temperature for 2 h. The mixture was 

partitioned between 0.5 N sodium hydroxide and ethyl acetate. The organic layer 
was separated and washed with brine, dried over sodium sulfate and concentrated 
m vacuo. The residual colorless oil was purified by flash column chromatography 
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(20% ethyl acetate in hexanes) to afford the desired product as a colorless oil 
(1.08 g, 93 %). MS (ESI) [M + Hf = 375. 



To a solution of 2-bromo-4-ethylpyridine (310 mg, 1.665 mmol, 4.4 
equiv) in anhydrous ether (1.2 mL) at -70 "^C in an oven-dried flask was added n- 
butyllithium (2.5 M, 0.67 mL, 1,66 mmol, 4.4 equiv) dropwise under nitrogen via 
10 syringe. The resulting deep-red solution was stirred for 5 min before use in the 
next step. 

To a 50-mL oven-dried flask was added di-n-butylsulfide (244 mg, 1.665 
mmol, 4.4 equiv) and cuprous iodide (159 mg, 0.832 nmiol, 2.2 equiv) under 
nitrogen. Anhydrous ether (1.2 mL) was added and the suspension was cooled to 

15 0**C before the solution of 2-pyridinyl lithium was added via canuula. A 

yellowish brown precipitate was formed. After stirring at O^'C for 20 min, the 
cooling bath was removed and ethyl 4-(7-methyl-2-((2- 
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)but-2-enoate (141.7 mg, 0.378 
mmol, 1.0 equiv.) in anhydrous ether (1.2 mL) was added via syringe. The 

20 solution was stirred at room temperature for 1 h. The reaction mixture was then 
partitioned between an aqueous ammonium hydroxide/anunonium chloride 
solution and ethyl acetate (upon shaking, the solids gradually dissolved to a give 
blue aqueous solution). The layers were separated and the organic layer was 
washed with water, brine, dried over sodium sulfate and concentrated in vacuo. 

25 Flash column chromatography (5% methanol in methylene chloride) afforded the 
desired product (80 mg, 44 %) which was carried on without farther purification. 
MS (ESI) 482 (MH)^ 



(±)-Ethyl3-(4-ethylpyridin-2-yl)-4-(7-meti)yl-2-((2- 



5 



(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)butanoate 
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(±)-3-(4-Ethylpyridin-2-ylH-(7-methyl-2-((2-(trimethylsilyl^ 

indazol-5-yl)butanoic acid 

\/ 




To a flask containing (±)-ethyl 3-(4-ethylpyridin-2-yl)-4-(7-methyl-2-((2- 
5 (triniethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)butanoate (80 mg, 0. 1 66 mmol. 
1.0 equiv) in tetrahydrofiiran (4 mL) was added lithium hydroxide (2.0 M, 0.34 
mL, 4.0 equiv). The suspension was heated at 60°C under nitrogen overnight. The 
reaction mixture was concentrated in vacuo. Hydrochloric acid (1 N, 0.6 mL) 
was added and the solution was extracted with ethyl acetate. The aqueous 
10 solution was adjusted to pH 7 with sodium hydroxide (1 N) and re-extracted with 
ethyl acetate. The combined ethyl acetate layers were washed with brine, dried 
over sodium sulfate and concentrated in vacuo to give a light yellow oil. MS 
(ESI) 454 (MH)^ 

1 5 (±)-3-(l-(3-(4-Ethylpyridin-2.yl)-4-(7-methyl-2.((2- 

(trimethylsilyI)ethoxy)methyl)-2H-inda2ol-5-yl)butanoyl)piperidin-4-yl)-3,4- 

dihydroquinazolin-2(lH)-one 




To a solution of (±)-3-(4-ethylpyridin-2-yl)-4-(7-methyl-2-((2- 
20 (trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)butanoic acid (0.166 mmol, 1.0 
equiv) in methylene chloride (3 mL) was added 3,4-dihydro-3-(4-piperidinyl- 
2(lH)-quina2olinone (46 mg, 0. 199 nmiol, 1.2 equiv). Triethylamine (70 jiL) 
was then added followed by 3-(diethoxyphosphoryloxy)-l,2,3-benzotriain-4(3H)- 
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one (DEPBT, 60 mg, 0.199 mmol 1.2 equiv) under nitrogen. The resulted cloudy 
yellow solution was stirred at room temperature overnight. The reaction mixture 
was diluted with ethyl acetate and quenched with 0.5 N sodium hydroxide 
solution. The layers were separated and the organic layer was washed with brine, 
5 dried over sodium sulfate and concentrated in vacuo. The residue was purified by 
flash colunm chromatography (10% methanol in methylene chloride) to afford the 
desired product (72 mg, 65% for two steps): (ESI) 667 (MH)"*". 



EXAMPLE 22 

10 (±)-3-(l-(3-(4-Ethylpyridin-2-yI)-4-(7.methyI-lH.indazol-5- 
yl)butanoyl)piperidin-4-yl)-3,4-dihydroquinazoliii*2(lH)-one 




To the solution of (±)-3-(l-(3-(4-ethylpyridin-2-yl)-4-(7-methyl-2-((2- 
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)butanoyl)piperidin-4-yl)-3,4- 

15 dihydroquinazolin-2(lH)-one (69 mg, 0. 103 mmol) in tetrahydrofuran (2 mL) 
was added 1M tetrabutylanmionium fluoride in tetrahydrofuran (0.21 mL, 0.207 
nmiol, 2 equiv). The mixture was stirred at 60**C under nitrogen for 4 h. 
Tetrahydrofuran was removed in vacuo and the residue was partitioned between 
water and ethyl acetate. The layers were separated and the organic layer was 

20 washed with brine, dried over sodium sulfate and concentrated in vacuo. The 
residue was purified by flash column chromatography (10% methanol in 
methylene chloride) to afford the desired product (50.3 mg, 91 %) as a white 
powder MS (ESI) [M + H]"^ = 537. 'H-NMR (400 MHz, CDCI3) 5 8.48 - 8.42 
(m, IH), 7.95 ^ 7.91 (m, 2H), 7.22 - 7.10 (m, 2H), 7.06 - 6.60 (m, 6H), 4.70 « 

25 4.64 (m, IH), 4.60 - 4.42 (m, IH), 4.24 ^ 3.90 (m, 3H), 3.78 - 3.60 (m, IH), 3.26 
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- 2.92 (m, 3H), 2.92 - 2.38 (m, 8H), 1.78- 1.50 (m. 3H), 1.50 - 1.12 (m. 2H), 
1.12- 0.94 (m.3H). 

The following examples were prepared using methodologies analogous to 
those used to prepare Example 22: 

5 

EXAMPLE 23 

(±)-8-FIuoro-3-(l-(4.(7-methyl-lH-iiidazol-5-yl)-3-(pyridin-2- 
yl)butanoyI)piperidin-4-yl)-3,4-dihydroquinazoIui-2(lH)-one 



F 




10 MS (ESI) [M + Hf = 527, 'H-NMR (400 MHz. CDCI3) 5 8.68 - 8.50 (m. IH), 
7.92 (d, J = 4.8 Hz, IH), 7.56 - 7.36 (m, 2H), 7.24 - 6.70 (m, 7H), 4.76 - 4.60 
(m, IH), 4.60 - 4.42 (m. IH), 4.26 (s, IH), 4.13 (s, IH). 4.01 (t, IH), 3.80-3.62 
(m. IH). 3.20 - 2.76 (m, 4H). 2.72 - 2.32 (m, 5H). 1.78 - 1.46 (m, 3H). 1.46 - 
1.12 (m,2H). 

15 

EXAMPLE 24 

(±)-3-(l-(4-(7-Methyl-lH-indazol-5-yl)-3-(pyridiii-2-yl)butanoyl)piperidin-4- 

yl)qiunolin-2(lII)-one 



20 
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MS (ESI) [M + = 506, 'H-NMR (400 MHz, CDC13) 5 8.60 - 8.54 (m, IH), 
7.92 (s, IH), 7.50 - 6.86 (m, lOH), 4.72 (d, J = 12.8 Hz, IH), 4.03 (d, J = 13.0 
Hz, IH), 3.78 - 3.70 (m, IH), 3.20 - 2.90 (m, 5H), 2.80 - 2.50 (m, 2H), 2.42 (s, 
3H), 2.42 - 2.10 (br, IH). 2.06 - 1.80 (m, 2H), 1.58 - 0.96 (m, 3H). HPLC Ir = 
5 1.23 min. 

EXAMPLE 25 

(±)-3-(l-(4-(7-Methyl-lH-indazol-5-yl)-3-(3-methylpyridm-2. 
yl)butanoyl)piperidin-4-yl)-3,4-dihydroquinazolm-2(lH)-one 




MS (ESI) [M + H]* = 523, 'H-NMR (400 MHz, CDCh) 6 8.52 - 8.40 (m, IH), 
7.93 (s. IH), 7.26 - 6.60 (m, 9H), 4.72 - 4.36 (m, 2H). 4.24 (s, IH), 4.20 - 3.90 
(m, 2H), 3.20 - 2.78 (m, 2H), 2.46 (s. 3H). 2.30 - 1.96 (m, 2H), 1.90 - 1.24 (m, 
8H). 1.24 (s,3H). 

EXAMPLE 26 

(±)-3-(l-(4-(7-Methyl-lH-indazoI-5-yl)-3-(5-methyIpyridiii-2- 
yl)butanoyl)piperidin-4-yl)-3,4-dihydroquiiiazolin-2(lH)-one 
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MS (ESI) [M + H]* = 523, 'H-NMR (400 MHz, CDCI3) 5 8.39 (d, J = 1 1.2 Hz, 
IH), 8.02 (d, J = 16.8 Hz, IH), 7.93 (d, J = 4.8 Hz, IH), 7.32 - 7.05 (m, 3H), 7.05 
- 6.78 (m, 4H), 6.78 - 6.65 (m, IH), 4.72 - 4.60 (m, IH), 4.60 - 4.42 (m, IH), 
4.22 (s, IH). 4.10 (s, IH), 4.08 - 3.90 (m, IH), 3.78 - 3.60 (m, IH), 3.20 - 2.78 
5 (m. 4H), 2.70 - 2.56 (m, IH), 2.44 (d, J = 6.8 Hz, 3H), 2.25 (s. 3H), 1 .80 - 1 .52 
(m,4H), 1.52- 1.10 (m,2H). 

EXAMPLE 27 

(±)-3.(l-(3.(5-(Hydroxymethyl)pyridin-2-yl)-4-(7-methyl-lH-inda2ol-5- 
1 0 yl)biitanoyl)piperidin-4-yl)-3,4-dihydroquinazoIin-2(lH)-one 




MS (ESI) [M + H]* = 539, 'H-NMR (500 MHz, CD3OD) 8 8.53 (d, J = 26.0 Hz, 
IH). 7.89 (d, J = 7.5 Hz, IH). 7.66 - 7.58 (m. IH). 7.23 (d. J = 8.5 Hz. IH), 7.20 
- 7.07 (m, 4H). 6.98 (d, J = 8.5 Hz. IH), 6.96 - 6.90 (m, IH), 6.78 (dd, J = 8.0 
15 and 2.0 Hz, IH), 4.61 (s, 2H). 4.60 - 4.48 (m. 2H), 4.45 - 432 (m, IH). 4.32 (s. 
IH), 4.20 (s. IH). 4.06 (t, J = 15.0 Hz, IH). 3.72 - 3.64 (m, IH), 3.34 - 3.31 (m, 
IH). 3.28 - 2.94 (m, 5H), 2.82 - 2.50 (m. 2H), 1.90-1.20 (m, 6H). 



EXAMPLE 28 

20 (±)-6-(l-(7-Methyl-lH-inda2oI-5-yl)-4^xo-4-(4.(2.oxo-l^ 

dihydi:^uiiiazoIin-3(4H)-yl)piperidin-l-yl)butan-2-yI)iiicotinaldehyde 
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Solid (±)-3-(l-(3-(5-(hydroxymethyl)pyridin-2-yl)-4-(7-methyl-lH- 
indazoI-5-yl)butanoyl)piperidin-4-yI)-3,4-dihydrc)quinazolin-2(lH)-one(20.9mg, 
0.025 mmol, 1.0 equiv) and Dess-Martin reagent (21.8 mg, 2.0 equiv) were 
5 dissolved in anhydrous methylene chloride (2 mL), The cloudy solution was 
stirred at room temperature for Ih. The reaction was quenched with 0.5 N 
sodium hydroxide. The layers were separated and the organic layer was washed 
with brine, dried over sodium sulfate and concentrated to give an off-white solid. 
Purification by flash colunm chromatogr^hy (10% MeOH in methylene 

10 chloride) afforded the desired product (9,5 mg, 69%) as a coloriess oily solid 
'H-NMR (400 MHz, CDCI3) 8 10.02 (d, J = 8.0 Hz, IH), 9.06 (d, J = 16.4 Hz, 
IH), 7.94 - 7.82 (m, 2H), 7.18 - 7.08 (m, 4H), 7.08 - 6.84 (m, 3H), 6.65 (d, J = 
7.6 Hz, IH), 4.68 - 4:44 (m, 2H), 4.24, 4.16 (2s. IH), 4.05 - 3.95 (m, IH), 3.88 - 
3.76 (br. IH), 3.30 - 2.92 (m, 4H), 2.72 - 2.47 (m. 2H), 2.47 (s. 3H), 1.84 - 1.35 

15 (m,6H). 

EXAMPLE 29 

(±)3.(l-(4-(7-Methyl.m-inda2oI-5-yi>.3-(5-(piperidin-l-ylmethyl)pyridin-2- 
yl)butanoyl)piperidin-4-yl)-3,4^ihydroquinazolin-2(lH)-one 
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A solution of (±)-6-(l-(7-methyl-lH-indazol-5-yl)-4-oxo-4-(4-(2-oxo-l,2- 
dihydroquinazolin-3(4H)-yl)piperidm- 1 -yl)butan-2-yl)mcotinaldehyde (previous 
example, 8 mg, 0.015 mmol, 1.0 equiv.) in dichloroethane (1 mL) was treated 
5 with by 2 drops of piperidine. Excess Na(0Ac)3BH was added and the reaction 
mixture was stirred at room temperature overnight. The mixture was directly 
purified by flash column chromatography (10% of 2M ammonia in methanol in 
methylene chloride) afforded the desired product (10. 1 mg, 72 % for two steps). 
MS (EST) [M + H}^ = 606, *H-NMR (400 MHz, CDCI3) S 8.47 (d, J = 16.0 Hz, 
10 IH), 7.89 (d, J = 8.0 Hz, IH), 7.42 - 7.33 (m, IH). 7.16 - 7.10 (m, 2H), 7.04 - 
6.97 (m, 2H), 6.94 ^ 6.85 (m, 3H), 6.64 (d, J = 8.0 Hz, IH), 4.67 (d, J = 14.0 Hz, 
IH), 4.60 ^ 4.45 (m, IH), 4.24, 4.14 (2s, IH), 4.10 - 3.90 (m, IH), 3.70 - 3.64 
(m, IH), 3.41 - 3.37 (m, 2H), 3.18 - 2.80 (m, 5H), 2.72 - 2.10 (m, 12H), 1.75 - 
1.28 (m, 8H). HPLC tR = 1.22 min. 

15 

4-Nitrophenyl 4-(2-oxo-l ,2-dihydroquinazolin-3(4H)-yl)piperidine-l-carboxylate 



To a solution of 3-(piperidin-4-yl)-3,4-dihydroquinazolin-2(lH)-one 
hydrochloride salt (L5347g, 5.73 nunol) in methylene chloride (100 mL) and 
20 triethylamine (2.39 mL, 3.0 equiv) was added nitrophenylchloroformate 



H 
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(1.3863g, 1.2 equiv) at room temperature under nitrogen. The reaction was 
stirred at room temperature overnight. The solvent was removed in vacuo to give 
a yellow solid. This solid was taken up in methylene chloride (60 mL) and 
washed with 1 N sodium hydroxide (30 mL). The methylene chloride layer was 
5 dried over sodium sulfate, filtered and concentrated to give a solid. The solid was 
further tritrated with methylene chloride (20 mL) to give the desired product 
(1.41g, 62%). HPLC tR= 1.85 min, MS(ESI)[M+H*= 397.07. 

Similarly prepared: 

10 4-Nitrophenyl4-(8-fluoro-2-oxo-l,2-dihydroquinazolin-3(4/0-yl)piperidine-l^ 

carboxylate 




Yield: 60%. *H-NMR (500 MHz, DMSO-de) 6 9.28 (s, IH), 8.30 (d, J = 9.2 Hz, 
2H), 7.47 (d, J = 9.2 Hz, 2H), 7.08-7.04 (m, IH), 6.98 (d, J = 7.3 Hz, IH), 6.91- 
15 6,88 (m, IH), 4.46-4.40 (m, IH), 4.41 (s, 2H), 4.32-4.26 (m, IH), 4.18-4.13 (m, 
IH), 3.19-3.14 (m, IH), 3.05-2.99 (m, IH), 1.95-1.80 (m, 2H), 1.68-L66 (m, 2H). 
Mass spec: 415 (MH)^ 

Isoquinoline-3-carbaldehyde 
O 



20 




A solution of methyl 3-isoquinolinecarboxylate (2.0 g, 10.7 mmol) in 
toluene was cooled to -78°C. To the solution was added diisobutylaluminum 
hydride (IM in toluene, 21.4 mL, 21.4 mmol) slowly over 15 minutes via syringe. 
While still at -78'*C, the reaction was quenched with a solution of ether (80 mL), 
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acetic acid (20 mL) and water (8 mL) and then the mixture was allowed to slowly 
warm to room temperature overnight. The organics were decanted and the 
solvent was evaporated. Flash column chromatography (gradient 1:4 ethyl 
acetate/hexanes to 1:3 ethyl acetate/hexanes) provided 1.1 grams of the title 
compound (65% yield). 'H-NMR (CDCI3, 300 MHz) 5 10.24 (s, IH), 9.35 (s, 
IH), 836 (s, IH), 8.07^7.98 (m, 2H), 7.82-7.32 (m. 2H). Mass spec.: 158 (MH)*. 

Diphenyl (6-bromopyridin-2-yl)(phenylamino)methylphosphonate 




Br 

NHPh 

10 To 2-bromopyridyl-6-carboxaldehyde (1.92 g, 10 mmol) dissolved in 

isopropanol (22 mL) at room temperature, was added aniline (1.1 mL, 12 mmol) 
followed by (PhO)2P(0)H (3.4 mL, 16 nunol). The mixture was stirred at room 
temperature for Ih. The mixture was left to stand at room temperature for 2 h and 
was cooled in a refrigerator for 20 min before the solids were filtered and washed 

15 three times with isopropanol. Drying under high vacuum afforded the desired 
product as a white solid (4.38 g. 88%). MS (ESI) [M + H]*= 495. 

The following intermediates were similarly prepared: 

Diphenyl (4-nitropyridin-2-yl)(phenylamino)methylphosphonate 

NO2 




20 NHPh 
MS (ESI) [M + Hr= 484. HPLC tg = 1.83 min. 

Diphenyl (phenylaniino)(quinolin-2-yl)methylphosphonate 




NHPh 

25 Yield: 83.2 %. MS (ESI) [M + H]"^ = 467. HPLC tR = 1 .93 min. 
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Diphenyl (6-tert-butoxypyridin-2-yl)(phenylaniino)methylphosphonate 



15 




Yield: 82.3 %. MS (ESI) [M + Na]*= 511. HPLC Ir = 2.03 min. 

5 Diphenyl (4-((teit-butyldimethylsilyloxy)methyl)pyridin-2-yl) (phenylamino) 

methyl-phosphonate 

TBSO^ 




Yield: 78.2 %. MS (ESI) [M + H]*= 561. HPLC tR = 2.36 min, 

10 Methyl 2-((diphenoxyphosphoryl)(phenylamino)methyl)isonicotinate 

COsMe 




NHPh 

Yield: 74.6 %. MS (EST) [M + Nar= 496. HPLC tR = 2.03 min. 

Diphenyl isoquinolin-3-yl(phenylamino)methylphosphonate 




Yield: 84%. 'H-NMR (DMSO-de, 300 MHz) 8 9.33 (s, IH), 8.17-8.12 (m, 2H), 
7.94 (d. J = 8.1 Hz, IH), 7.70 (t, J = 7.0 Hz, IH). 7.68 (t, J = 7.4 Hz, IH). 7.37- 
7.25 (m, 4H), 7.21-7.04 (m, 6H), 6.99-6.02 (m, 4H), 6.71 (dd, J = 10.2, 4.8 Hz, 
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IH), 6.59 (t. J = 7.0 Hz, IH), 5.80 (d, J = 10.2 Hz, 0.5 H), 5.72 (d, J = 10.2 Hz, 
0.5H). Mass spec.: 467 (MH)". 

Diphenyl (4,6-dimethylpynmidiii-2-yl)(pbenylamino)methylphosphonate 




5 

Yield: 92%. 'H-NMR (400 MHz, CDCI3) 5 7.24-6.74 (14H, m), 5.53(1H, d, 
J=24.), 2.37 (6H. s). HPLC tR= 2.05 min, MS(ESI)IM+H*] = 446.11. 

Diphenyl furan-2-yl(phenylamino)mediylphosphonate 




10 

Yield: 98%. 'H-NMR (400 MHz, CDCI3) 5 7.37-6.31 (18H, m), 5.30(1H. d, 
J=24.4Hz). HPLC Ir = 2. 10 min, MS(ESI)(M+Na*] = 428.04. 

Diphenyl benzofuran-2-yl(phenylamino)methylphosphonate 



15 
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10 



15 



20 



Yield: 98%. 'H-NMR (400 MHz, CDCI3) 5 7.37-6.31 {20H, m), 5.41(1H, d, 
J=24.8H2). HPLC tR = 2.23 min, MS(ESI) [M+lT] = 456.01. 

7-Mediyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-mda2ote^^ 



To a solution of 7-methyl-lH-indazole-5-carbaldehyde (5.0 g, 31.25 
mmol) and A^-methyl-dicyclohexylamine (13.5 mL, 62.35 mmol) in dry 
tetrahydrofuran (120 mL) at O'C, was added 2-(trimethylsilyI)ethoxyinethyl 
chloride (6.65 mL, 39.5 nunol). The ice-bath was removed and stirring continued 
for 5 h. The reaction mixture was diluted with ethyl acetate, washed with water 
(2X), brine (2X), dried over sodium sulfate, and concentrated in vacuo. Column 
chromatography afforded 8.5 g (93%). ^H-NMR (400 MHz, CDCI3) 5 12.3 (br., 
IH), 8.13 (s, IH). 7.88 (s, IH), 7.42 (s, IH), 6.12 (d, J = 7.0 Hz, IH), 5.31 (d, J = 
7.0 Hz, IH), 3.80 (s, 3H), 2.60 (s, 3H). 

l-(6-Bromopyridin-2-yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H- 

indazol-5-yl)ethanone 



To an oven-dried flask under nitrogen was charged with cesium carbonate 
(1.98 g, 6.09 mmol, 1.3 equiv, dried at 150T under high vacuum for 16 h) 
followed by diphenyl (6-bromopyridin-2-yl)(phenylamino)methylphosphonate 
(2.32 g, 4.68 mmol) and 7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H- 
indazole-5-carbaldehyde (1.36 g, 4.68 mmol). Anhydrous tetrahydrofuran (9.6 
mL) was inu-oduced followed by anhydrous isopropanol (2.4 mL) via syringe 
under nitrogen. The yellow suspension was stirred at room temperature under 
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nitrogen overnight (16.5 h). To the resulting suspension was added IN 
hydrochloric acid (16 mJL) and the resulting red solution was stirred at room 
temperature for 2 h until LCMS showed complete hydrolysis to the desired 
product. The reaction mixture was neutralized with IN sodium hydroxide (12 
5 mL) and then extracted with ethyl acetate (3X). The combined organic layers was 
washed with brine, dried over sodium sulfate and concentrated in vacuo. The 
residue was purified by flash column chromatography to afford the desired 
product as a yeUow oil (2.013 g, 93.6%). MS (ESI) [M + H]'^= 461. HPLC tR = 
2.09 min. 



The following intermediates were similarly prepared: 

2-(7-Methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-l-(quinolin- 

2-yl)ethanone 



15 Yield: 75.4 % (2 steps). MS (ESI) [M + H]^ = 432. HPLC tR = 2. 1 1 min. 

l-(6-tert-Butoxypyridin-2-yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)- 



20 Yield: 100 %. MS (ESI) [M + H]"'^ 454. HPLC tR = 2.16 min. 

Methyl 2-(2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5- 

yl)acctyl)isonicotinate 



10 




2H-indazol-5-yl)ethanone 
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COjMe 




MS (ESI) [M + H]'^= 440. HPLC Ir = 2.20 min. Mixed with the isopropyl ester 
(fix)m solvent exchange): MS (ESI) [M + H]*= 468. HPLC tR = 2.31 min. 

5 2-(7-Methyl-2-((2-(trimethylsiIyl)ethoxy)methyl>2ff-indazol-5-yl)-l-(pyridin-2- 

yl)ethanone 




Yield: 80%. 'H-NMR (CDCI3, 300 MHz) 6 8.71 (d, J = 4.8 Hz, IH), 8.04 (d, J = 
8.8 Hz, IH), 7.98 (s, IH), 7.83-7.77 (m, IH), 7.47-7.43 (m, IH), 7.42 (s, IH), 
10 7.00 (s, IH), 5.68 (s, 2H), 4.55 (s, 2H), 3.60-3.55 (m, 2H), 2.57 (s. 3H), 0.93-0.87 
(m, 2H), -0.06 (s, 9H). Mass spec.: 382 (MH)\ 

l-CIsoquinolin-3-yl)-2-(7-methyl-2-((2-(tiimethylsilyl)ethoxy)inethyl)-2//- 

indazol-5-yl)etbanone 



15 




Yield: 53%. 'H-NMR (CDCI3, 300 MHz) 6 9.31 (s, IH), 8.48 (s, IH), 8.05-8.02 
(m, IH). 7.98 (s, IH), 7.97-7.94 (m, IH), 7.77-7.68 (m, 2H), 7.46 (s. IH), 7.06 (s. 
IH), 5.68 (s, 2H), 4.66 (s, 2H), 3.60-3.54 (m, 2H), 2.58 (s, 3H), 0.92-0.85 (m. 
2H), -0.07 (s, 9H). Mass spec.: 432 (MHf. 

20 

(±)-l-(6-BronK)pyridin-2-yl)-2-(7-niethyl-2-((2-(trimethylsilyl)ethoxy)methyl)- 

2H-indazol-5-yl)ethanol 
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Br 




To a solution of (±)-l-(6-bromopyridin-2-yl)-2-(7-methyl-2-((2- 
(trimethylsilyl)ethoxy)mcthyl)-2H-indazol-5-yl)cthanone (977 mg, 2.12 mmol) in 
methanol (10 niL) at room temperature under nitrogen was added sodium 
5 borohydride (97 mg, 2,55 nmiol, L2 equiv) in one portion. The solution was 
stirred at room temperature for Ih. Methanol was then removed under vacuum 
and the residue was partitioned between water and ethyl acetate. The organic 
layer was separated, washed with brine, dried and concentrated to give a light 
yellow oil (Ig, 100%). MS (ESI) [M + H]''= 463. HPLC tR = 1.93 min. 



The following intermediates were similarly prepared: 
(±)- 2K7-Methyl-2-((2Ktrimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-l-( 

nitropyridin-2-yl)ethanol 

NO, 



15 Yield: 11.3 % (2 steps). MS (ESI) [M + H]^= 429. HPLC tR = 1.81 min. 



10 




(±)-l-(6-rerr-Butoxypyridin-2-yl)-2-(7-methyl-2-((2- 
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethanol 




20 Yield: 51.8 %. MS (ESI) [M + Na]*=478. HPLC tg = 1.97 min. 
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(±)-Methyl2-(l-hydroxy-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyI)-2H- 

indazol-S-yl)ethyl)isomcodnate 
COjMe 



Yield: 30 % (along with 28 % of the isopropyl ester). MS (ESI) [M + Naf = 464. 
5 'H-NMR (400 MHz, CDCI3) 5 8.47 (d, J = 5.2 Hz, IH). 7.84 (s, IH), 7.8 1 (s, IH), 
7.58 - 7.52 (m, IH), 7.16 (s, IH), 6.81 (s, IH), 5.53 (s. 2H). 5.02 - 4.95 (m. IH), 
4.30 (br., IH), 3.77 (s, 3H), 3.50 (t, J = 8.2 Hz, 2H), 3.12 (dd, J = 13.8 and 3.8 
Hz, IH), 2.83 (dd. J = 13.6 and 8.8 Hz, IH), 2.42 (s, 3H), 0.81 (t. J = 8.2 Hz, 2H), 
-0.14 (s. 9H). HPLC tR = 1.98 min. 



2-(7-Methyl-2-((2-(trimethylsUyl)ethoxy)methyl)-2fl-indazol-5-yl)-l-(pyridin-2- 



Yield: 68%. 'H-NMR (CDCI3, 300 MHz) 8 8.53 (d, J = 4.8 Hz, IH), 7.96 (s, 
15 IH), 7.60 (td, J = 7.7, 1.8 Hz, IH), 7.25 (bs, IH), 7.17 (t, J = 7.7 Hz, 2H), 5.68 (s, 
2H). 5.01-4.97 (m, IH), 3.62-3.56 (m, 2H), 3.16-3.09 (m. IH), 3.02-2.95 (m, IH), 
2.56 (s, 3H). 0.93-0.88 (m, 2H), -0.06 (s, 9H). Mass spec.: 384 (MH)*. 

l-(Isoquinolin-3-yl)-2-(7-methyl-2-((2-(tiimethylsilyI)ethoxy)methyl)-2H- 
20 indazol-5-yl)ethanol 




10 



yl)ethanol 




/ 

Si— 

\ 
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Yield: 68%. 'H-NMR (CDCI3. 300 MHz) 6 9.22 (s. IH), 7.96 (s, IH), 7.95 (d, J 
= 7.0 Hz, IH). 7.73 (d, J = 8.0 Hz, IH), 7.65 (t, J = 7.0 Hz, IH), 7.58-7.53 (m, 
2H), 7.30 (s, IH), 6.95 (s. IH), 5.68 (s, 2H). 5.16-5.11 (m, IH), 3.62-3.56 (m, 
2H). 3.30 (dd, J = 13.5, 4.8 Hz, IH), 3.04 (dd, J = 13.9, 8.4 Hz, IH), 2.55 (s, 3H), 
5 0.94-0.88 (m,2H). -0.06 (s,9H). Mass spec.: 434 (MH)*. 

2-(7-Methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-l-(pyridin-3 

yl)ethanol 




10 Yield: 14% (3 steps). HPLC Ir = 1.72 min, MS(ESI)[M+H^ = 384.19. 

l-(4,6-Diinethylpyrunidin-2-yl)-2-(7-methyl-2-((2- 
(triinethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethanol 




15 Yield: 36% (3 steps). 'H NMR (400 MHz, CDCI3) 6 7.98 (IH, s), 7.36 (IH, s), 
6.93 (IH, s), 6.92 (IH. s), 5.69 (2H. s), 5.05 (IH, m), 3.59 (2H, t, J=8.0Hz), 
3.36(1H, m), 2.94(1H, m), 2.56 (3H, s), 2.48(6H, s), 0.92 (2H, t, J=8.0 Hz), -0.04 
(9H, s). HPLC tR= 1.94 min, MS(ESI)[M+H*] = 413.21. 

20 1 -(Furan-2-yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5- 



yl)etbanol 
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Yield: 27% (3 steps). 'H-NfMR (400 MHz, CDCI3) 5 8.21 (IH, s), 7.40 (IH, s), 
7.32 (IH, s). 6.89 (IH, s), 6.23 (IH, m), 5.68 (2H. s), 4.96 (IH, m), 3.64 (2H, t, 
J=8.4 Hz), 3.23 (IH, m), 3.18 (IH, m), 2.56 (3H, s), 0.92(2H, t. J=8.4 Hz). -0.06 
(9H, s). HPLC tR = 2.06 min, MS(ESI)[M+H*] = 373.12. 

5 

l-(Ben2oftiran-2-yl)-2-(7-methyl-2-((2<trimethylsayl)ethoxy)niethy^ 

indazol-S-yl)ethaDol 




Yield: 35% (3 steps). HPLC tR= 2.15 min, MS(ESI)[M+H'= 423.06. 

10 

(±)-2-(l-(6-Bromopyridin-2-yl)-2-(7-methyl-2-((2- 
(trinwthylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethyl)isoindoline-l,3-dione 




A solution of phthalimide (294 mg, 2 mmol) and triphenylphosphine (525 
15 mg, 2 mmol) in anhydrous iMthylene chloride (10 mL) was added via syringe to 
(±)-l-(6-bromopyridin-2-ji)-2-(7-methyl-2-((2-(trimethylsilyI)ethoxy)methyl)- 
2H-indazol-5-yI)ethanol (460 mg, 1 mmol). To the resulting suspension was 
then added diisopropylazidodicarboxylate (0.3 mL, 1.5 mmol) under nitrogen at 
room temperature via syringe. The resulting mixture was stirred at room 
20 temperature overnight (17 h). The mixture was diluted with hexane and purified 
by flash column chromatography to give a light yellow oil (700 mg, 100%). MS 
(ESI) [M + H]*= 592. HPLC tR = 2.05 min. 
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The following intennediates were similarly prepared: 

(±)-2-(2-(7-MethyJ-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-inda2ol-5-yl)-l- 
(pyridin-2-yl)ethyl)isoindoline- 1 ,3-dione 




5 Yield: 79 %. MS (ESI) [M + H]* = 5 13. HPLC Ir = 1 .87 min. 

(±)-2-(2<7-Methyl-2-((2KtrimethylsUyl)ethoxy)methyl)-2H-indazol-5-yl)-l-(4- 
nitropyridin-2-yl)ethyl)isoindoline-l,3-dione 
NO2 




10 Yield : 83 %. MS (ESI) [M + H]"^ = 558. HPLC Ir = 1 .99 min. 

(±)-2-(2-(7-Methyl-2-((2-(trimethyIsUyl)ethoxy)methyl)-2H-inda2ol-5-yl)-l- 
(quinolin-2-yl)ethyl)isoindoline-l,3-dione 




15 Yield : 89.4 %. MS (ESI) [M + H]* = 563. HPLC Ir = 2.03 min. 



2-(l-(isoquinolin-3-yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2£^- 
indazol-5-yl)ethyl)isoindoline-l,3-dione 
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N 



Yield: 44%. 'H-NMR (CDCI3, 500 MHz) 5 9.24 (s, IH), 7.95 (d, J = 8.2 Hz, 
IH), 7.91 (s, IH), 7.84-7.81 (m, 2H), 7.76-7.73 (m, 2H), 7.68 (t, J = 7.6 Hz, IH), 
7.64-7.62 (m, 2H), 7.58 (t, J = 7.6 Hz, IH), 7.39 (s, IH), 7.08 (s, IH), 6.09-6.06 
5 (m. IH), 5.64 (s, 2H), 4.04-3.99 (m. IH), 3.90-3.86 (m. IH), 3.61-3.57 (m. 2H), 
2.53 (s, 3H). 0.92-0.88 (m, 2H), -0.07 (s, 9H). Mass spec.: 563 (MH)*. 

(±)-l-(6-Bromopyridin-2-yl)-2-(7-methyl-2-((2-(triinethylsilyl)ethoxy)methyl)- 



A solution of (±)-2-(l-(6-bromopyridin-2-yl)-2-(7-niethyl-2-((2- 
(trimethylsayl)ethoxy)methyl)-2H-indazoI-5-yl)ethyl)isoindoline-l ,3-dione (1 
mmol) in methanol (10 mL) was treated with hydrazine (0.16 mL, 5 mmol) at 
room temperature for 30 min and at 70*C for 5 h. The mixture was concentrated 
15 in vacuo and the residue was partitioned between IN sodium hydroxide and ethyl 
acetate. The organic layer was washed with water, brine, dried and concentrated. 
The pale yellow oil (100%) was pure enough to carry on. MS (ESI) [M + H]* = 
461. HPLC tR = 1.62 min. 



2H-indazoI-5-yl)ethanamine 
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The following intermediates were siniilarly prepared: 

(±)-2-(7-Methyl-2-((2-(trimethylsilyI)ethoxy)methyl)-2H-indazol-5-yl)-l- 

(pyridin-2-yl)ethanainine 




5 Yield: 100 %. MS (ESI) [M + H]* = 383. 'H-NMR (400 MHz, CDCI3) 8 8.58 (d. 
J = 4.4 Hz, IH), 7.97 (s, IH), 7.62 - 7.54 (m. IH), 7.24 (s, 2H), 7.16 - 7.10 (m, 
IH), 6.89 (s, IH), 5.69 (s, 2H), 4.30 - 4.24 (m, IH), 3.64 - 3.56 (m, 2H), 3. 15 
(dd, J = 13.4 and 5.0 Hz, IH), 2.85 (dd, J = 13.2 and 8.8 Hz, IH), 2.57 (s, 3H), 
2.15 -1.85 (br., 2H), 0.95 - 0.86 (m, 2H). -0.051 (s, 9H). HPLC ta = 1.54 min. 

10 

(±)-2-(7-Methyl-2-((2-(tiimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-l-(4- 

iutiopyridin-2-yl)ethananiine 
NO2 




15 



Yield: 100 %. MS (ESI) [M + H]*= 428. HPLC Ir = 1.51 min. 

(±)-2-C7-Methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-l- 

(quinolin-2-yl)ethanamine 




20 



Yield: 96.4 %. MS (ESI) [M + H]*= 433. HPLC Ir = 1.67 niin. 

l-(Isoquinolin-3-yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2/^ 

indazol-5-yl)etbanamine 
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\/ 
—Si- 




Yield: 88%. *H-NMR (CDCI3, 500 MHz) 5 9.26 (s, IH). 7.98 (s, IH), 7.97 (d, J 
= 7.3 Hz. IH). 7.75 (d, J = 8.2 Hz, IH). 7.66 (t, J = 8,2 Hz, IH). 7.62 (s, IH), 7.57 
(t. J = 7,0 Hz, IH). 7.31 (s, IH), 6.95 (s, IH), 5.70 (s, 2H). 4.52-4.49 (m, IH), 
5 3.64-3.60 (m, 2H), 3.35-3.32 (m, IH), 3.02-2.98 (m. IH), 2.57 (s, 3H), 0.95-0.92 
(m, 2H), -0,03 (s. 9H). Mass spec.: 433 (MH)-". 

(±)-Ar.(l-(6-Bromopyridin-2-yl)-2-(7-methyl-2-((2- 
(trimethylsilyl)ethoxy)methyl)-2H-inda2oI-5-yl)ethyl)-4-(2-oxo-l,2- 
10 dihydroquinazolin-3(4H)-yl)piperidine-l-carboxainide 




A solution of (±)-l-(6-broinopyridin-2-yl)-2-(7-methyl-2-((2- 
(trimethylsilyl)ethoxy)methyI)-2H-indazol-5-yl)ethanamine (389 mg, 0.843 
mmol) and carbonyl diimidazole (144 mg, 0.885 mmol, 1.05 equiv) in anhydrous 
15 methylene chloride (6 mL) was stirred at room temperature for 1 h. Solid 3,4- 
dihydro-3-(4-piperidinyl-2(lH)-quinazolinone (HCl salt, 248 mg, 0.927 mmol, 
1.1 equiv) was then added in one portion followed by diisopropylethylamine 
(0.22 mL, 1.26 nmiol, 1.5 equiv). The resulting reaction mixture was stirred at 
room temperature overnight. The mixture was purified by flash colunm 
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chromatography (10% methanol in methylene chloride) to afford the desired 
product (548 mg, 90.4 %) as a light yellow oil: (ESI) 718 (MHf. 'H-NMR (400 
MHz. CDCI3) 8 8.10 (br. IH), 7.91 (s, IH), 7.28 - 7.26 (m, IH), 7.17 - 6.75 (m, 
7H), 6.71 (d, J = 7.6 Hz, IH), 5.73 (d. J = 8.0 Hz. IH), 5.62 (s. 2H), 5.20 - 5.10 
5 (m, IH), 5.00 - 4.84 (m. 2H), 4.58 - 4.45 (m, IH), 4.06 (d, J = 14.0 Hz, 2H), 3.57 
(t, J 8.2 Hz. 2H), 3.25 - 3.18 (dd, IH). 3.02 - 2.92 (dd. IH), 2.90 - 2.78 (m, 
2H). 2.52 (s, 3H), 1.78 - 1.46 (m, 4H), 0.88 (t, J = 8.2 Hz, 2H), -0.083 (s, 9H). 
HPLCtR = 1.96min. 

10 The following intermediates were similarly prepared: 

(±)-A^-(2-(7-Methyl-2-((2-(trimethylsUyl)ethoxy)methyl)-2H-indazol-5-yl)-l- 
(pyridin-2-yl)ethyl)-4-(2-oxo-1.2-dihydroquinazolin-3(4H)-yl)piperidine-l- 

caiboxamide 




15 Yield: 62 %. (ESI) 640 (MH)*. HPLC tR = 1 .61 min. 

(±)-iV-(2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-l-(4- 
nitropyridin-2-yl)ethyl)-4-(2-oxo-l,2-dihydroquinazolin-3(4H)-yl)piperidine-I- 

caifooxamide 




Yield: 79.5 %. (ESI) 684 (MH)*. HPLC tR = 1.89 min. 
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(±>iV.(2-(7-methyl-2-((2-(trimethyisilyl)ethoxy)methyl)-2H-indazol-5-yl)-l- 
(quinoUn-2-yl)ethyl)-4-(2-oxo-l^-dihydroquinazolin-3(4H)-yl)piperi(iine-l- 

caiboxamide 




5 Yield: 16 %. (ESI) 690 (MH)*. HPLC Ir = 1.71 min. 

(±)-4-(8-Huoro-2-oxo4,2-dmydroquinazolin-3(4H)-yl)-N-(2-(7-methyl-2-((2- 
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-l-(quinolm-2- 
yl)ethyl)piperiduie-l -carboxamide 



F 



10 




Yield: 28.4 %. (ESI) 708 (MH)*. HPLC Ir = 1.74 min. 

iV-(l-(Isoquinolin-3-yI)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2//- 
indazol-5-yI)ethyl)-4-(2-oxo- 1 ,2-dihydroquinazolin-3(4^0-yl)piperidine- 1 - 
IS carboxamide 
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\/ 
—SI 




Yield: 61%. Mass spec.: 690 (MH)*. 

4-(8-HuorD-2-oxo-l,2-dihy<iroquina2olin-3(4f/)-yl)-iV^(l-(isoquinolm-3-yl)-^^^ 
5 metliyl-2-((2-(trimethylsUyl)ethoxy)mcthyl)-2H-inda2ol-5-yl)ethyl)piperidine-l- 

carboxamide 

\/ 
—-Si 




Yield: 85%. Mass spec.: 708 (MH)*. 

10 (±)-l-(6-Bromopyridin-2-yl)-2-(7-methyl-2-((2-(trimethylsiIyl)ethoxy)methyl)- 
2H-indazol-5-yl)ethyl 4-(8-fluoro-2-oxo- 1 ,2-dihydroquina2olin-3(4H)- 
yOpiperidine- 1 -carboxy late 
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F 



\/ 
Sl- 
/ 




Br 



To an oven-dried flask was added (±)-l-(6-bromopyridin-2-yl)-2-(7- 
methyl-2-((2-(trimethylsilyI)ethoxy)methyl)-2H-indazol-5-yl)ethanol (102.6 mg, 
0.222 mmol) and p-nitrophenyl chlorofonnate (89.4 mg, 0.444 mmol, 2.0 equiv) 
5 followed by methylene chloride (2 mL) under nitrogen and diisopropylethylamine 
(0. 1 mL, 0.555 nrniol, 2.5 equiv). The mixture was stirred at room temperature 
for 2 days. Solid 8-fluro-3,4-dihydro-3-(4-piperidinyl-2(lH)-quina2olinone (105 
mg, 0.44 nunol, 2.0 equiv) was added followed by diisopropylethylamine (0.2 
mL). The resulting mixture was stirred at room temperature overnight. It was 
10 then diluted with ethyl acetate and washed with 0.5 N sodium hydroxide, water, 
brine, dried and concentrated. The residue was purified by flash column 
chromatography (70% ethyl acetate in hexane) to afford the desired product (91 
mg, 55.6 %). (ESI) 737 (MH)^ ^H-NMR (400 MHz, CDCI3) 5 7.92 (s, IH), 7.50 

- 6,70 (m, 9H), 6.02 - 5.80 (m, IH), 5.80 - 5.45 (m, 2H), 4.60 3.78 (m, 4H). 
15 3.70 - 3.48 (m, 2H). 3.48 - 3.02 (m, 2H), 3.00 - 2.62 (m, 2H), 2.57 (s, 3H), 1.90 

- 0.70 (m, 7H), -0.08 (s, 9H). HPLC tR = 2.04 min. 

The following intermediates were similarly prepared: 
(±)-l-(6-Bromopyridin-2-yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)- 
20 2H-indazoI-5-yl)ethyl4-(2-oxo-l,2-dihydroquinazolin-3(4H)-yl)piperidine-l- 

carboxylate 
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Yield: 45.9 %. (ESI) 719 (MH)*. HPLC Ir = 2.07 min. 

(±>ll-(6-tert-Butoxypyridin-2-yl)-2-(7-methyl-2-((2- 
5 (trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethyI 4-(2-oxo-l,2- 

dihydroquinazolin-3(4H)-yl)piperidine-l-carboxylate 




Yield: 67 %. (ESI) 735 (M+Na)*. HPLC Ir = 2.69 min. 

10 A^-(l-(isoquinolin-3-yl)-2-(7-methyI-2-((2-(trimethylsilyl)ethoxy)methyl)-2H- 

indazol-5-yl)ethyl)-4-(2-oxo- 1 ,2-dihydroquinoIin-3-yl)piperidine- 1 -carboxamide 

\/ 
--Si 
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Yield: quantitative. ^H-NMR (CDCI3, 500 MHz) 5 9.52 (s, IH), 9.26 (s, IH), 
7.97 (d, J = 7.0 Hz, IH). 7.87 (s, IH), 7.67-7.63 (m, 2H), 7.60-7.56 (m, IH), 7.53 
(d, J = 7.0 Hz, IH), 7.46-7.42 (m, 2H), 7.86-7.81 (m, IH), 7.19 (t, J = 7.0 Hz, 
IH), 7.15 (d, J = 8.2 Hz, IH), 7.10-7.07 (m, IH), 6.85 (bs, IH), 5.63 (s, 2H), 
5 5.41-5.37 (m, IH), 4.22-4.13 (m, 2H), 3.60-3.56 (m, 2H), 3.45-3.37 (m, IH), 
3.25-3.17 (m, IH), 3.13-3.08 (m, IH), 2.50 (s, 3H), 3.00-2.91 (m, 2H), 1.98-1.92 
(m, 2H), 1,58-1.43 (m, 3H), 0.99-0.93 (m, IH), 0.91-0.88 (m, 2H), -^.06 (s, 9H). 
Mass spec.: 687 (MH)\ 

10 (±)-2-(2-(7-Methyl-^2-((2-(trimethylsUyl)ethoxy)methyl)-2H-indazol-5-yl)- 
(2-oxo-l,2-dihydroquinazolin-3(4H)-yl)piperidine-l- 
carbonyloxy)ethyl)isonicotinic acid 



15 (trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethyl)isonicotinate (233 mg, 

0.527 mmol 1.0 equiv) and 4-nitrophenyl 4-(2-oxo-l,2-dihydroquinazolin-3(4H)- 
yl)piperidine-l-carboxylate (251 mg, 0.632 mmol, 1.2 equiv) in tetrahydrofiiran 
(6 mL) was added sodium hydride (91 mg, 7 equiv) in one portion. The resulting 
mixture was stirred at room temperature under nitrogen overnight. The mixture 

20 was partitioned between water and ethyl acetate. The layers were separated and 
the aqueous layer was acidified to pH 5 with acetic acid. The aqueous portion 
was extracted twice with ethyl acetate. The combined organic layers were 
washed with brine, dried and concentrated. The residue was purified by flash 
column chromatography (20 % methanol in methylene chloride) to afford the 

25 desired acid (227 mg, 62.8%) as a tan solid. (ESI) 685 (MH)"". HPLC tg = 2, 19 




To a suspension of (±)-methyl 2-(l-hydroxy-2-(7-methyl-2-((2- 



nun. 
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EXAMPLE 30 

(±).iV-(l.(6.Bromopyridin.2.yl)-2.(7.methyiaH4ndazol-5-yl)eto^^^ 
l^-dihydroquinazoIin-3(4H)-yl)piperidine-l-carboxamide 




5 To the solution of (±)-A^-(l-(6-bromopyridin-.2-yl)-2-(7-inethyl-2-((2- 

(trimethylsUyl)ethoxy)methyl)-2H-indazoI-5-yl)ethyl>4-(2-oxo-l,2- 
dihydiw|uina2olmO(4H)-yl)piperidine-l-carboxamide (197.4 mg, 0.274 mmol) 
in tetrahydrofuran (8 mL) was added IM tetrabutylammonium fluoride in 
tetrahydrofuran (0.55 mL, 0.549 mmol, 2 equiv). The mixture was stirred under 

10 nitrogen at 60°C for 4 h. Another 0.5 mL of TBAF was added and the mixture 
was stirred overnight. Tetrahydrofuran was removed in vacuo and the residue 
was partitioned between water and ethyl acetate. The layers were separated and 
the organic layer was washed with brine, dried over sodium sulfate and 
concentrated in vacuo. The solid residue was purified by flash column 

15 chromatography (10% methanol in methylene chloride) to afford the desired 
product (98 mg, 61 %) as a white solid. MS (ESI) [M + H]^ = 588, *H-NMR 
(400 MHz. CDCI3) 8 7.93 (s, IH), 7.32 « 6.78 (m, 9H), 6.69 (d, J = 7.6 Hz, IH), 
5.79 (d, J = 7.2 Hz, IH), 5.17 (q. J = 6.8 Hz, IH), 4.60 - 4.48 (m, IH), 4.25 - 
4.00 (m, 4H), 3.27 (dd, J = 13.2 and 6.4 Hz, IH), 3.06 (dd. J = 13.6 and 8.0 Hz, 

20 IH), 2.85 (t, J = 1 1.4 Hz. 2H). 2.45 (s, 3H), 1.80 -1.50 (m, 5H). HPLC tR = 1.62 
min. 

The following examples were similarly prepared: 
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EXAMPLE 31 

(±).iV-(2-(7-Methyl-lH-inda2ol-5-yl)-l-(pyridin-2-yI)ethyl)^(2-oxo-l,2. 
dihydroquinazoIui-3(4H)-yI)piperidine-l-carboxainide 



5 Yield: 95 %. MS (ESI) [M + H]* = 510. 'H-NMR (400 MHz, CDClj) 5 8.52 (m, 
IH), 7.90 (s, IH), 7.58 - 7.40 (m, 2H), 7.20 - 6.77 (m, 7H), 6.67 (d, J = 8.0 Hz, 
IH), 6.18 (d, J = 7.2 Hz, IH), 5.20 (q, J = 7.6 Hz, IH), 4.58 - 4.48 (m, IH), 4.21 
(s, 2H), 4.21 - 4.05 (m. IH), 3.33 (dd, J = 13.2 and 5.6 Hz, IH), 3.08 (dd, J = 13.4 
and 8.2 Hz, IH), 3.00 - 2.77 (m, 2H), 2.45 (s, 3H). 1.80 - 1.50 (m, 6H). HPLC Ir 
10 = 1.07 min. 

EXAMPLE 32 

(±)-A^(2-(7-Methyl-lH.indazol-S-yl)-l-(4-nitropyridin-2-yI)ethyl)^-(2-oxo- 
l;^^mydroquiIlazolinO(4H)•yl)p^peridule-l-carboxanude 



H 




H 




Yield: 6.2 %. MS (ESI) [M + H]* = 555. HPLC Ir = 1.46 min. 
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EXAMPLE 33 

(±)-N-(l-(4-FIuoropyridin-2-yl)-2-(7-inethyl-lH-indazoI-5-yl)ethyl)-4-(2K)xo- 
l^ihydroquiiuizolin-3(4H)-yI)piperidine-l-carboxaiiiide 




5 Yield: 8.7 % (This was formed as a co-product along with (±)-A^-(2-(7-methyl- 
lH-indazol-5-yl)- 1 -(4-nitropyridin-2-yl)ethyl)-4-(2-oxo- 1 ,2-dihydroquinazolin- 
3(4H)-yl)piperidine-l-cart>oxainide). MS (ESI) [M + HI* = 528. HPLC Ir = 1.23 
min. 



10 



EXAMPLE 34 

(±)-A^(2-(7-MethyiaH-indazol-5-yl)-l-(quinoiin-2-yi)ethyI)-4-(2-oxo-l> 
dihydroquinazolin-3(4H)-yl)piperidine-l-carboxaiiiide 




Yield: 80 %. MS (ESI) [M + H]* = 560. 'H-NMR (400 MHz, CDCI3) 8 8.20 - 
15 7.42 (m, 5H), 7.20 - 6.78 (m, 8H), 6.65 (d, J = 8.0 Hz, IH), 5.48 - 5.30 (m, IH), 
4.65 - 4.48 (m, IH), 4.23 - 4.12 (m, 4H). 3.58 - 3.40 (m. IH), 3.28 - 3.08 (m, 
IH), 3.02 - 2.82 (m, 2H). 2.42 (s. 3H). 1.90 - 1.48 (m, 6H). HPLC Ir = 1.22 min. 
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EXAMPLE 35 

(±)-4.(8-FIuoro.2H>xo-l,2HlihydroquinazoIin.3(4H)-yI)-N-(2-(7-niethyl-lH- 
indazol-5-yl)-l-(quinoIin-2-yI)ethyl)piperiduie-l-carboxaniide 



5 Yield: 56 %. MS (ESI) (M + H]* = 578. 'H-NMR (400 MHz. CDCI3) 6 8.20 - 
7.42 (m, 5H), 7.20 -6.40 (m, 8H), 5.50 - 5.35 (m, IH), 4.67 - 4.50 (m. IH), 4.31 
- 4.12 (m, 4H), 3.54 - 3.40 (m, IH), 3.24 - 3.08 (m, IH), 3.02 - 2.84 (m, 2H), 
2.41 (s, 3H), 1.90 - 1.45 (m, 6H). HPLC Ir = 1.23 min. 



iV-(l-(Isoquinolin-3-yI)-2-(7-methyl-lfr.indazol-5-yl)ethyl)-4-(2-oxo-l,2- 



Yield: 75%. 'H-NMR (CDCI3, 500 MHz) 8 10.80 (bs, IH), 9.23 (s, IH), 7.93 (d, 
15 J = 7.9 Hz, IH), 7.86 (s, 0.7H). 7.78 (s, 0.3H), 7.65-7.59 (m, 2H), 7.56-7.53 (m, 
IH), 7.51 (d, J = 7.3 Hz. IH), 7.46-7.40 (m, 2H). 7.33 (s, 0.3H), 7.30 (s, 0.7H), 
7.25-7.23 (m, IH), 7.18-7.12 (m, 2H), 6.93-6.92 (m. IH). 5.96-5.90 (m. IH). 
5.40-5.35 (m, IH), 4.16-4.12 (m. 2H), 3.43-3.37 (m, IH), 3.25-3.20 (m. IH), 



F 




EXAMPLE 36 



dihydroquinoIin-3-yl)piperidine-l-carboxaiiiide 
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3.14-3.09 (m, IH), 2.99-2.91 (m. 2H), 2.62 (s. IH). 2.41 (s, 2H), 1.52-1.43 (m, 
3H). Mass spec.: 557 (MH)"". 

EXAMPLES? 

5 (±)-A^(2-(7>MethyiaH-mdazol-5-yl)-l-(6-phenylpyridin-^yl)ethyl)<4-(2-ox 
l,2-dihydroquinazoIin-3(4H)*yl)piperidine-l-carboxainide 



To a microwave tube charged with (±)-iV-(l-(6-bromopyridin-2-yl)-2-(7- 
methyl- lH-indazol-5-yI)ethyl)-4-(2-oxo- 1 ^-dihydroquiiiazoIin-3(4H)- 

10 yI)piperidine-l-carboxamide (24.6 mg, 0.0418 mmol, 1.0 equiv) was added 
phenyl boronic acid (7. 1 mg, 0.0585 mmol, 1 .4 equiv), Pd(PPh3)4 (4.8 mg, 0. 1 
equiv), toluene (1 mL), ethanol (0.2 mL), and potassium carbonate solution (2M, 
0.085 mL). The vial was sealed and heated by microwave at 140**C for 30 min. 
The mixture was extracted with ethyl acetate. The organic layer was washed with 

15 brine, dried and concentrated. Flash column chromatography (10% 

methanol/methylene chloride) afforded the desired product (20 mg, 81.6 %) as an 
off-white solid: MS (ESI) [M + H]* = 586. 'H-NMR (400 MHz, CDCI3) 5 8.00 - 
7.86 (m, 3H). 7.65 - 6.82 (m, 12H), 6.74 (d, J = 7.2 Hz, IH), 6.66 (d, J = 8.0 Hz, 
IH), 6.32 (br., IH), 5.35 - 5.20 (m, IH), 4.62 - 4.48 (m, IH), 4.30 - 4.08 (m, 

20 4H), 3.40 (dd. J = 13.2 and 4.2 Hz, IH), 3. 13 (dd, J = 13.2 and 8.4 Hz, IH), 3.02 
- 2.83 (m. 2H), 2.42 (s, 3H), 1.80 - 1.55 (m, 4H). HPLC tR = 1.51 min. 

EXAMPLE 38 

(±)-iV-(2-(7-Methyl-lH-indazoi-5-yl)-l-(6-methylpyridiii-2-yl)ethyl)-4-(2-oxo- 
25 l;^dihydroqlliIlazolin•3(4H)•yI)piperidine-l•carboxaIIlide 



H 
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Cr 




H 




"r 



A microwave tube was charged with (±)-iV-(l-(6-bromopyridin-2-yl)-2-(7- 
methyl-lH-indazol-5-yl)ethyI)-4-(2-oxo-l,2-dihydroquinazoIin-3(4H)- 
yl)piperidine-l-cartx)xainide (1 1 mg, 0.0187 mmol, 1.0 equiv), Pd(PPh3)4 (2 mg, 
5 0.1 equiv) and anhydrous tettahydrofuran (0.5 mL) under nitrogen. ZnMeCI (2.0 
M in tetrahydrofuran, 0.12 mL, 0.24 mmol) was added via syringe resulting in 
gas evolution. The vial was sealed and heated by microwave at 1 lO^C for 4 h. 
Tetrahydrofuran was removed in vacuo and the residue was partitioned between 
ethyl acetate and concentrated ammonium hydroxide solution. The organic layer 
10 was separated and washed with brine, dried and concentrated. Flash column 

chromatography (10% methanol/methylene chloride) afforded the desired product 
(9.2 mg, 94 %) as a white powder. MS (ESI) [M + H]* = 524. 'H-NMR (400 
MHz, CDCI3) 8 7.91 (s, IH), 7.33 (Jot., 1H). 7.22 - 6.80 (m, 7H), 6.65 (d, J = 8.0 
Hz, IH), 6.59 (br., IH). 6.20 (br., IH), 5.20 - 5.08 (m, IH), 4.62 - 4.48 (m, IH), 



15 4.22 (s, 2H), 4.20 - 4.03 (m, 2H), 3.40 - 3.28 (m, IH). 3.10 - 2.97 (m, IH), 2.97 
- 2.78 (m, 2H), 2.54 (s, 3H), 2.45 (s, 3H), 1.95 - 1.50 (m, 5H). HPLC tR = 1.1 1 



(±)-l-(6-Broiiiopyridin-2-yl)-2-(7-inethyl-lH-indazol-5-yl)ethyl4-(8-fluoro-2- 



mm. 



EXAMPLE 39 



20 



oxo-l^ihydroquiiiazolin-3(4H)-yl)piperidine-l-carboxylate 



F 
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Yield: 74.2 %. MS (BSD [M + H]* = 607. 'H-NMR (400 MHz. CDCb) 5 7.98 (s. 
IH), 7.60 - 6.60 (m, 8H), 5.92 (br., IH), 4.65 - 3.80 (m, 5H), 3.55 - 3.07 (m. 
2H), 3.02 - 2.60 (m, 2H). 2.49 (s, 3H). 1.90 - 1.00 (m, 6H). HPLC Ir = 1.77 min. 



(±)-l-(6-Bromopyridin-2-yl)-2-(7-methyl-lH-indazoI-5-yl)ettiyI4-(2H>xo-l> 
dihydi^iiiiiazoUn-3(4H)-yi)piperidine-l-carboxylate 



Yield: 26.7 %. MS (ESI) [M + H]"^ = 589. HPLC Ir = 1.76 min. 

10 

EXAMPLE 41 

(±)-l-(6-^err-Butoxypyridin-2-yl)-2-(7-iiiethyl-lH-indazol-5-yl)ethyI4-(2-oxo- 
l,2-dihydroquiiiazoliii-3(4H)-yI)piperidine-l-carboxylate 



15 Yield: 43 %. MS (EST) [M + Na]* = 605. 'H-NMR (400 MHz, CDCI3) 5 7.95 (s, 
2H). 7.45 - 6.59 (m. 7H), 6.50 (d, J = 8.4 Hz, IH). 5.90 - 5.80 (m, IH). 4.60 - 
3.90 (m, 4H), 3.42 - 3.18 (m, 2H), 3.05 - 2.60 (m, 3H), 2.48 (s, 3H), 1.82 - 1.68 
(m, 2H), 1.59 (s, 9H), 1.45 - 1.28 (m, 4H). HPLC Ir = 2.42 min. 



EXAMPLE 40 



H 




H 




-102- 



wo 2005/056550 



PCT/US2004/040721 



EXAMPLE 42 

(±)-2.(7-Methy|.lH-indazol-5-yl)-l-(6-oxo-l,6-dihydropyridin-2-yl)ethyl4.(2- 
oxo-l^dihydroquiiiazoliii-3(4H)>yl)piperidine-l-carboxylate 



4-(2-oxo-l,2-dihydroquina2olm-3(4H)-yl)piperidine-l-carboxylate (previous 
example) (20.6 mg) was treated with 1 mL formic acid (90%). After 2 h, the 
mixture was diluted with water and extracted three times with ethyl acetate. The 
combined organic layers were washed with water, saturated sodium bicarbonate 
10 solution, dried and concentrated. Further drying under high vacuum afforded the 
product (11.8 mg, 63.4 %) as an off-white powder. MS (ESI) [M + H]* = 527. 
HPLC tR = 1.68 min. 

EXAMPLE 43 

15 (±)-l-(6-Isobutylpyridin-2-yl)-2-(7-methyl-lH-indazol-5-yI)ethyl4-(8-fluoro- 

2-oxo-l,2^ihydroquinazoUn-3(4H)-yl)piperidine-l-carboxylate 

F 



A microwave tube was charged with (±)-l-(6-bromopyridin-2-yl)-2-(7- 
methyi-lH-inda2ol-5-yl)ethyl4-(8-fluoro-2-oxo-l,2-dihydroquinazolin-3(4H)- 
20 yl)piperidine-l-caiboxylate (13.9 mg, 0.0229 mmol, 1.0 equiv) and Pd(PPh3)4 
(ca. 2 mg). Isobutylzinc bromide (0.5 M in tetrahydrofuran, 0.46 mL, 0.23 mmol, 



H 




Solid (±)-l-(6-rer/-butoxypyridin-2-yl)-2-(7-methyl-lH-indazol-5-yl)ethyl 
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10 equiv) was then added via syringe under nitrogen. The vial was sealed and 
heated by microwave at 1 10'*C for 4 h. Tetrahydrofuran was removed in vacuo 
and the residue was partitioned between ethyl acetate and 0.5 N sodium 
hydroxide solution. The organic layer was separated and washed with brine, 
5 dried and concentrated. Flash column chromatography 10% methanol/methylene 
chloride) afforded the desired product (9.8 mg, 73.3 %) as a glassy solid. MS 
(ESI) [M + H]* = 585. 'H-NMR (400 MHz, CDCI3) 5 7.94 (s, IH). 7.60 - 7.28 
(m, 2H). 7.15 - 6.68 (m, 7H). 6.01 (br.. IH). 4.60 - 4.40 (m, IH), 4.40-4.15 (m. 
2H), 4.15 - 3.90 (m, IH), 3.85 - 3.15 (m, 2H), 3.03 - 2.60 (m, 4H), 2.70 (s, 3H), 
10 2.20 - 2.02 (m, IH), .1.82 - 1.40 (m, 4H). 1.40 - 1.12 (m, 2H), 1.00 - 0.90 (m, 
6H).HPLCtR=1.44min. 

The foUowing example was similarly prepared: 

15 EXAMPLE 44 

(±)-l-(6-(3^-Difluorobeiizyl)pyridiii-2-yl)-2-(7-methyMH-indazol-5-yl)ethyl 
4-(8-fIuoro-2K>xo-l,2-dihydnM|uinazoliii-3(4H)-yI)piperidine-l-carboxylate 



Yield: 43%. MS (ESI) [M + H]"^ = 655. 'H-NMR (400 MHz, CDCI3) 8 8.05 - 
20 7.85 (m, IH), 7.60 - 7.40 (m, IH). 7.15 - 6.52 (m, 9H), 5.98 (t, J = 6.4 Hz. IH), 
4.65 - 3.88 (m. 8H), 3.52 - 3.18 (m. 2H). 3.05 - 2.60 (m, 4H), 2.46 (s, 3H), 1.82 
- 1.38 (m, 4H). HPLC tR = 2.32 min. 



F 




F 
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EXAMPLE 45 

(±)-l-(6-Cyanopyridm-2-yl)-2-(7-methyl-lH-indazol-5-yI)ethyl4-(8-fluoro-2- 
0X0- 1 ,2-dihydn)quinazoIin-3(4H)-yl)piperidine- 1 -carboxylate 



F 




5 A microwave tube was charged with (±)-l-(6-bromopyridin-2-yl)-2-(7- 

methyl-lH-indazol-5-yl)ethyl4-(8-fluoro-2-oxo-l,2-dihydioquinazolin-3(4H)- 
yl)piperidine-l-caiboxylate (18 mg, 0.0296 mmol, 1.0 equiv) and Pd(PPh3)4 (ca. 
4 mg) and Zn(CN)2 (14 mg, 0.12 mmol, 4 equiv). DMF (0.5 mL) was added via 
syringe. The vial was sealed and heated by microwave at 200**C for 20 min. 

10 Tetrahydrofuran was removed in vacuo and the residue was partitioned between 
ethyl acetate and ammonium hydroxide solution. The organic layer was 
separated and washed with water, brine, dried and concentrated. Flash column 
chromatography (10% methanol/methylene chloride) afforded the desired product 
(15.9 mg, 97 %) as a white solid. MS (ESI) [M + H]* = 554. 'H-NMR (400 

15 MHz, CDCli) 5 8.01 (s, IH). 7.72 (br., IH), 7.62 - 7.54 (m, IH), 7.37 (br., IH), 
7.18 - 6.70 (m, 6H), 6.08 - 5.83 (m, IH), 4.65 - 3.80 (m. 6H). 3.55 - 3.10 (m, 
2H), 3.10 - 2.64 (m, 2H), 2.53 (s, 3H), 1.90 - 1.40 (m, 4H). HPLC Ir = 1.90 min. 



EXAMPLE 46 

20 (±)-l-(4-(Hydroxymethyl)pyridin-2-yI).2-(7-methyMH-mdazoI-5-yI)ethyl4- 
(2-oxo-l^-dihydroquiiiazoUn-3(4H)-yl)pipericline-l-carboxylate 
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Yield: 64 % (2 steps). MS (ESI) [M + H]^ = 541. *H-NMR (400 MHz, CD3OD) 6 
8.50 (d, IH), 8.04 - 7.85 (m, IH), 7.55 - 7.20 (m, 4H), 7.20 - 6.80 (m, 4H), 6.73 
(d, J = 8.0 Hz, IH), 5.98 - 5.78 (m, IH), 4.65 (s, 2H), 4.52 - 3.70 (m, 4H), 3.40 - 
5 3.03 (m, 4H), 3.03 - 2.62 (m, 2H), 2.52 (s, 3H), 2.05 - 1.10 (m, 5H). HPLC tR = 
1.43 min. 



EXAMPLE 47 

(±)a<4-Formylpyridin-2*yl)-2-(7-methyl-m-indazol-5-yi)e&^^ 
10 dihydro4uinazolin-3(4H)-yl)piperidme-l-carboxylate 




To solid (±)-l-(4-(hydroxyniethyl)pyridin-2-yl)-2-(7-methyMH-indazoI- 
5-yl)ethyl4-(2-oxo-l,2-dihydroquina2oIin-3(4H)-yl)piperidine-l-carboxylate(28 
mg, 0.0518 mmol, 1.0 equiv) was added Dess-Martin reagent (44 mg, 0.104 

15 mmol, 2.0 equiv) and anhydrous methylene chloride (4 mL). The cloudy solution 
was stirred at room temperature for 2 h. The reaction was quenched with 0.5 N 
sodium hydroxide. The layers were separated and the organic layer was washed 
with brine, dried and concentrated to give an off-white solid. Purification by 
flash column chromatography (10% methanol/methylene chloride) afforded the 

20 desired product (23 mg, 82.4 %) as an off-white powder. MS (ESI) [M + Na]* = 
559. ^H-NMR (400 MHz, CDCI3) 5 10.02 (s, IH), 8.88 (d, J = 3.2 Hz, IH), 7.97 
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(s, IH). 7.70 - 7.40 (m, 3H), 7.26 - 6.75 (m, 5H), 6.67 (br., IH), 6.13 - 5.90 (m, 
IH). 4.65 - 3.75 (m, 4H), 3.50 - 3.10 (m, 3H), 3.10 - 2.68 (m. 2H). 2.50 (s, 3H), 
1.95 - 1.38 (m, 5H). HPLC Ir = 1.59 min. 



S EXAMPLE 48 

(±)-2-(2-(7-MethyiaH-indazol-5-yl)-l-(4-(2K>xo-l^-dihydroquinazoIui- 
3(4H>yl)piperidine-l-carbonyloxy)ethyI)isoiiicotiiiicacid 




A solution of (±)-2-(2-(7-MethyI-2-((2-(trimethylsilyl)cthoxy)methyI)- 
10 2H-indazol-5-yI)-l-(4-(2-oxo-l,2-dlhydroquinazolin-3(4H)-yl)piperidine-l- 

carbonyloxy)ethyl)isonicotinic acid (ca. 14.5 mg) in methylene chloride (0.8 mL) 
was treated with 0.4 mL trifluoroacetic acid overnight under nitrogen. After 
LCMS indicated complete conversion, the crude product was purified by prep- 
HPLC to afford the desired acid as a light yellow oil (4.5 mg, 38.5%). MS (ESI) 
15 [M + H]* = 555. HPLC tR= 1.75 min. 



EXAMPLE 49 

(±)-2-(7-MethyiaH-indazol-5-yl)-l.(4<piperidine-l-carbonyl)pyridm-2- 
yl)ethyl4-(2-oxo-l^-dihydroquinazoliii-3(4H>-yi)piperidine-l>carboxylate 
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To a solution of (±)-2-(2-(7-methyl-2-((2-(triniethylsilyl)ethoxy)methyl)- 
2H-indazol-5-yl )- 1 -(4-(2-oxo- 1 ,2-dihydroquinazolin-3 (4H)-yl)piperidine- 1 - 
carbonyloxy)ethyl)isonicotinic acid (39.2 mg, 0.057 mmol, 1.0 equiv.) in 
methylene chloride (0.7 mL) was added a drop of dimethylformamide (catalytic) 
5 followed by dropwise addition of oxalyl chloride (2 M in methylene chloride, 
0.15 mL, 0.3 nunmol, 5 equiv) atroom temperature under nitrogen. After 2 h, 
excess piperidine was added dropwise and the mixture was further stirred for 1 h. 
The mixture was concentrated to a gel and was suspended in methylene chloride 
(2 mL). Trifluoroacetic acid (1 mL) was added and the resulting clear tan 

10 solution was stirred at room temperature for 6 h. The solvents were removed in 
vacuo and the residue was partitioned between 1 N sodium hydroxide and ethyl 
acetate. The layers were separated. The organic layer was washed with brine, 
dried and concentrated. Purification by flash colunrm chromatography (6% 
methanol/methylene chloride) afforded the desired product (30.4 mg, 85.4 %) as 

15 an off-white powder. MS (ESI) [M + H]* = 622. ^H-NMR (400 MHz, CDCI3) 5 
8.69 (d, J = 4.4 Hz, IH), 7.95 (br., IH), 7.70 (br., IH), 7.50 - 6:80 (m, 6H), 6.68 
(br., IH), 6.05 - 5.94 (m, IH), 4.65 - 3,80 (m, 4H), 3.64 (br., 2H), 3.50 - 3.18 
(m, 2H), 3.18 - 2.60 (m, 4H), 2.48 (s, 3H), 1.85 - L44 (m, 9H), 1.44 - 1.10 (m, 
4H).HPLCtR= 1.79min. 

20 

l-(Furan-2-yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2ff-indazol-5- 
yl)ethyl 4-(2-oxo- 1 ,2-dihydroquinazolin-3(4H)-yl)piperidine- 1 -carboxylate 




To a solution of l-(furan-2-yl)-2-(7-methyl-2-((2- 
25 (trimethylsiIyl)ethoxy)methyl)-2H-indazol-5-yI)ethanol (0. 1 1 mmol) and 4- 
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nitrophenyl 4-(2-oxo- 1 ,2-dihydroquinazolin-3(4H)-yI)piperidine- 1 -caiboxylate 
(0. 13 mmol) in tetrahydrofuran (3 mL) was added sodium hydride (95%, 0.33 
mmol) at room temperature under nitrogen. The reaction was stirred overnight. 
Methylene chloride (15 mL) was added and the mixture washed with water (4x5 
5 mL), The organic layer was dried, filtered and concentrated to give the crude 
product, which was used without further purification. 

The following intermediates were similarly prepared: 

2-(7-Methyl-l-((2-(trimethylsilyl)ethoxy)methyl)-lH4nda2ol-5-yl)4Kpyridin-^ 
0 yl)ethyl 4-(2-oxo-l,2-dihydroquinazolin-3(4H)-yl)piperidine-l-carboxylate 




Not isolated. 

2-(7-MethyM-((2-(trimethylsilyl)ethoxy)methyl)-lH-indazol-5-yl)-l-(pyridin-3- 
yl)ethyl4-(2-oxo-l,2-dihydroquinazolin-3(4H)-yl)piperidine-l-carboxylate 




Not isolated. 
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2-(7-MethyI-l-((2-(trimethylsilyl)ethoxy)methyl)-lH4nda2ol-5-yl) 

yl)ethyl 4-(8-fluorO"2-oxo- 1 ,2-dihydroquinazolin-3(4H)-yl)piperidine- 1 - 

carboxylate 




S Not isolated. 



l-(7-(Furan-2-yl)-l-((2-(tiimethylsilyl)ethoxy)mcthyl>lH-indazol-5-yO^^ 
yl 4-(8-fluoro-2-oxo- 1 ,2-dihydroquinazolin-3(4H)-yl)piperidine- 1 -carboxylate 




10 Not isolated. 

2-(7-Methyl-l-((2-(trimethylsilyl)ethoxy)methyl)-lH-indazol-5-yI)-l-(quinolin- 
2-yl)ethyl 4-(2-oxo-l ,2-dihydroquinazolin-3(4H)-yl)piperidine-l -carboxylate 
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Not isolated. 

l"(4,6-Dimethylpyriniidin-2-yl)-2-(7-methyl-l-((2- 
(trimethylsiIyl)ethoxy)methyl)-lH-indazol-5-yl)ethyl 4-(8-fluoro-2-oxo-l ,2- 
dihydroquinazolin.3(4H)-yl)piperidine-l-carboxylate 




Not isolated. 



l-(4,6-Dimethylpyrimidin-2-yl)-2-(7-inethyl-l-((2- 
(trimethylsilyl)ethoxy)methyl)-lH-indazol-5-yl)ethyl4-(2-oxo-1.2- 
dihydroquinolin-3-yl)piperidine-l-carboxylate 
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1 -(Benzofuran-2-yl)-2-(7-methyl- 1 -((2Ktrimethylsilyl)ethoxy)methy 
indazol-5 yl)ethyl 4-(2-oxo-l,2-dihydroquinazolin-3(4H)-yl)piperidine-l- 

caiboxylate 

H 




Not isolated. 



10 2-(7-MethyI-2-((2-(trimethyIsilyl)ethoxy)mcthyl)-2#4ndaz^^ 

yl)ethyl 4-(8-fluoro-2-oxo- 1 ,2-dihydroquinazolin-3(4f0-yl)piperidine- 1- 

carboxylate 
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O 




NH 



F 



Yield: 82%. 'H-NMR (CDCI3, 500 MHz) 8 8.65 (s, IH). 7.96 (s. IH), 7.67-7.60 
(m. IH), 7.25-7.19 (m. 2H), 6.98-6.96 (m. 2H). 6.94-6.91 (m. 2H). 6.66 (s, IH), 
6.04-5.95 (m, IH), 5.71-5.57 (m, 2H), 4.54-4.45 (m, IH), 4.35-4.16 (m, 3H), 
5 3.97-3.90 (m, 0.6H), 3.65-3.52 (m, 2H), 3.40-3.25 (m, 2H), 2.94-2.74 (m, 2H), 
2.58 (s, 3H), 1.63-1.55 (m. 3H), 1.40-1.35 (m, 0.4 H), 0.94-0.91 (m, 3H), -0.04 (s, 
9H). Mass spec: 659 QAH)*. 

2-(7-MethyI-2-((2-(trimethylsilyl)ethoxy)methyl)-2ff-indazol-5-yl)-l-(pyridin-2- 
0 yl)ethyl 4-(2-oxo-l,2-dihydroquinazolin-3(4£0-yl)piperidine-l-carboxylate 
\/ 



Yield: 54%. 'H-NMR (CDCh, 300 MHz) 5 8.63 (s. IH), 7.94 (s, IH), 7.68-7.57 
(m, IH). 7.20-6.86 (m, 5H), 6.60 (d, J = 8.1 Hz, IH), 6.51 (s, IH), 6.02-5.91 (m, 
IH), 5.70-5.55 (m, 2H), 4.52-3.83 (m, 5H), 3.64-3.50 (m, 2H). 3.39-3.20 (m, 2H), 
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2.94-2.68 (m, 2H), 2.56 (s, 3H), 1.77-1.58 (m, 2H), 1.28-1.17 (m, 2H). 0.93-0.82 
(m, 3H), -0.07 (s, 9H). Mass spec.: 641 (MH)*. 

l-(Isoquinolin-3-yl)-2-(7-methyl-2-((2-(trimethylsiIyl)ethoxy)methyl)-2if- 
5 indazoi-5-yl)ethyl 4-(8-fluoio-2-oxo-l,2-dihydioquinazolin-3(4H)-yl)piperi(line- 



Yield: 74%. 'H-NMR (CDCI3, 500 MHz) 5 9.34 (bs, IH), 8.05-7.99 (m, IH), 
7.95 (s, IH), 7.82-7.64 (m, 4H), 7.06-6.86 (m, 4H), 6.64 (s, IH), 6.21-6.14 (m, 
10 IH), 5.70-5.59 (m, 2H), 4.50-4.04 (m. 5H), 3.63-3.54 (m, 2H), 3.48-3.39 (m. 2H). 
2.94-2.74 (m, 2H). 2.58 (s. 3H), 1.72-1.56 (m, 4H), 0.93-0.87 (m, 2H), -0.05 (s, 
9H). Mass spec.: 709 (MH)*. 

l-(Isoquinolin-3-yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2ff- 
1 5 indazol-5-yl)ethyl 4-(2-oxo- 1 ,2-(iihydroquinazolin-3(4//>yl)piperidine- 1 - 



1-carbox^ate 



\/ 




carboxylate 
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\/ 
— SI 




Yield: 48%. 'H-NMR (CDCI3, 300 MHz) 5 9.31 (s, IH), 7.97 (d, J = 8.0 Hz, 
IH), 7.92 (s. IH), 7.77-7.59 (m, 4H). 7.15-6.88 (m, 4H), 6.62-6.57 (m, 2H), 6.16- 
6.10 (m, IH), 5.68-5.53 (m, 2H), 4.46-3.87 (m, 5H), 3.61-3.33 (m, 4H), 2.95-2.67 
5 (m, 2H), 2.56 (s, 3H), 1.74-1.62 (m, 2H). 1.38-1.20 (m, 2H), 0.93-0.84 (m, 2H), - 
0.08 (s, 9H). Mass spec: 691 (MH)*. 

EXAMPLE 50 

iVKl-(isoquinolin-3-yl)-2.(7-methyl.m-inda2al-5-y!)ethyI)-4-(2-oxo-l,2- 
0 dihydroquiiiazolin-3(4i7)-yl)piperidine-l-carboxaniide 




This was prepared as described above for Example 36 from A^(l- 

(isoquinolin-3-yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2^-indazol- 
5-yl)ediyl)-4-(2-oxo- 1 ,2-dihydroquinazolin-3(4«)-yI)piperidine- 1 -carboxamide 
15 in quantitative yield. 'H-NMR (DMSO-de, 500 MHz) 6 13.00 (bs, IH), 9.36 (s, 
IH), 9.18 (s, IH), 8.14 (d, J = 8.2 Hz. IH). 7.98 (s, IH).. 7.95 (d. J = 8.2 Hz, IH). 
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7.79-7.74 (m, 2H). 7.68-7.65 (m, IH), 7.44 (s, IH), 7.12 (t, J = 7.6 Hz, IH), 7.11 
(s, IH), 7.02 (t, J = 7.6 Hz, 2H), 6.87 (t, J = 7.6 Hz, IH), 6.76 (d, J = 7.9 Hz, IH), 
5.19-5.14 (m, IH), 4.80-4.25 (m, IH), 4.13-4.11 (m, 2H), 3.19-3.11 (m,4H), 
3.05-3.01 (m, IH). 2.76-2.62 (m, IH), 2.50 (s, 3H). 1.60-1.54 (m. 4H). Mass 
5 spec.: 560 (MH)*. 

EXAMPLES! 

4-(8-fluoro-2-oxo-l^ihydroquiiiazolin-3(4£0-yi)-iV-(l-(isoquinolin-3-yl)-2- 
C7-methyI-lH-indazoN5-yl)ethyl)piperidine-l-carboxaniide 



This was prepared as described above for Example 36 from 4-(8-fluoro-2- 
oxo-l,2-dihydroquinazolin-3(4//)-yl)-A^(l-(isoquinoIin-3-yl)-2-(7-inethyl-2-((2- 
(triinethylsilyl)ethoxy)metbyl)-2&-indazol-5-yl)ethyi)piperidine-l-carboxaniide 
in quantitative yield. 'H-NMR (CDCI3. 500 MHz) 5 10.34 (s, IH), 9.24 (s, IH), 
15 7.95 (d, J = 7.9 Hz, IH), 7.87 (s, 0.8H), 7.80 (s, 0.2H). 7.85-7.63 (m, 2H), 7.57- 
7.54 (m, IH), 7.26-7.24 (m, IH), 7.13-7.11 (m, IH), 6.96-6.93 (m, 2H), 6.88-6.77 
(m, 3H). 5.98-5.94 (m, IH), 5.35-5.31 (m. IH). 4.56-4.51 (m, IH). 4.22 (s, 2H), 
4.14-4.11 (m, 2H), 3.42-3.36 (m, IH), 3.22-3.17 (m, IH), 2.92-2.82 (m, 3H), 2.63 
(s, 0.6H), 2.42 (s, 2.4H), 1.64-1.60 (m, 3H). Mass spec.: 578 (MH)*. 



l-(Isoquinolin-3-yl)-2K7>methyI-l£r«indazol>5-yl)ethyl4*(8-fIuoro-2K>xo-l^ 



10 



HN 




EXAMPLE 52 



dihydroqiiinazoIin-3(4S)-yl)pip«ridine>l-carboxylate 
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10 



15 




This was prepared as described above for Example 36 from l- 
(isoquinolin-3-yl)-2-(7-inethyl-2-((2-(trimethylsilyl)ethoxy)inethyl)-2^^indazo^ 
5-yl)ethyl4-(8-fluoro-2-oxo-l,2HiihydroquinazoHn-3(4fl)-yl)piperidine-l- 
carboxylate in 59% yield. 'H-NMR (CDCI3, 500 MHz) 5 9.29 (s, IH), 7.97 (d, J 
= 8.2 Hz. IH), 7.94-7.85 (m. IH). 7.76 (d. J = 8.2 Hz, IH). 7.67-7.64 (m, IH), 
7.60-7.57 (m. 2H), 7.46-7.35 (m, IH). 7.15-7.03 (m, 2H), 6.93-6.87 (m, IH). 
6.85-6.82 (m, IH). 6.15-6.10 (m, IH), 4.51-3.98 (m, 5H), 3.49-3.33 (m, 2H), 
2.90-2.69 (m. 3H). 2.48 (s. 3H), 1.66-1.52 (m, 3H). Mass spec.: 579 (MH)*. 

EXAMPLE 53 

l-(Isoquinolm-3-yI)-2-(7-inethyl-l£r-indazol-5-yl)ethyI4-(2-oxo-l^< 
dihydFoquinazolin-3(4i7)-yl)piperidine-l-carboxylate 



N= 




This was prepared as described above for Example 36 ftom 1- 
(isoquinoiin-3-yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2//-indazoI- 
5-yI)ethyl 4-(2-oxo- 1 .2-dihydroquinazolin-3(4/0-yl)piperidine- 1 -carboxylate in 
82% yield. 'H-NMR (CDCI3. 300 MHz) 5 9.31 (s. IH), 7.99-7.87 (m, 2H). 7.77- 
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7.57 (m. 4H). 7.40-7.35 (m, 0.5H), 7.15-6.88 (m, 5H), 6.62 (d. J = 8.1 Hz, IH). 
6.12-6.08 (m, IH), 6.90-6.85 (m, 0.5H), 4.46-3.93 (m, 5H), 3.49-3.33 (m, 2H), 
3.02-2.72 (m, 3H). 2.67 (s, 0.5H), 2.46 (s, 2.5 H). 1.80-1.64 (m, 2H), 1.26-1.17 
(m, IH). Mass spec.: 561 (MH)*. 

EXAMFLE54 

2-(7-methyI-lH-indazol-5-yl)-l-(pyridui-2-yl)ethyI4-(2H>xo-l> 
dihydroquinazolin-3(4E0-yl)piperidine-l<arboxylate 




10 This was prepared as described above for Example 36 from 2-(7-methyl- 

2-((2-(trimethylsilyl)ethoxy)methyl)-2//-indazol-5-yl)-l-(pyridiii-2-yl)ethyl4-(2- 
oxo- 1 ,2-dihydroquiiia2olin-3(4^0-yl)piperidine- 1 -carboxylate in 40% yield. ' H- 
NMR (CDCI3. 300 MHz) 5 8.66 (s, IH). 7.95 (s. 0.7H), 7.88 (s, 0.3H), 7.68-7.63 
(m, IH), 7.40-6.90 (m, 6H), 6.7 1 (s, 0.3H), 6.67 (s, 0.7H), 6.62 (d, J = 7.7 Hz. 

15 IH). 5.99-5.84 (m. 2H), 4.52-3.87 (m, 5H). 3.44-3.12 (m, 2H), 3.03-2.71 (m, 2H). 
2.68 (s, IH), 2.47 (s. 2H). 1.78-1.66 (m, 2H), 1.25-1.20 (m. IH). Mass spec.: 511 
(MH)*. 



EXAMPLE 55 

20 2-(7-niethyl-Ur-indazoI-5-yl).l-(pyridin-2-yl)ethyl4-(8-fluoro-2-oxo-l> 
dihydroquuiazoiin-3(4£0-yl)piperidine-l-carboxylate 
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HN 




o 




NH 



This was prepared as described above for Example 36 from 2-(7-metliyl- 
2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-l-(pyridin-2-yl)etliyl4-(8- 
fluoro-2-oxo- 1 ,2-ditiydroquinazolin-3(4/i0-yl)piperidine- 1 -carboxylate in 64% 



5 yield. 'H-NMR (CDCI3. 500 MHz) 5 8.67 (s, IH), 7.97 (s, 0.6H), 7.90 (s. 0.4H), 
7.68-7.64 (m. IH), 7.46-7.29 (m, IH), 7.24-7.21 (m. IH). 7.08-6.78 (m. 5H). 
5.97-5.91 (m, 2H). 4.54-3.96 (m. 5H), 3.47-3.26 (m, 2H). 2.95-2.73 (m, 2H), 2.71 
(s, IH), 2.50 (s. 2H), 1.79-1.49 (m. 2H), 1.42-1.36 (m, IH). Mass spec.: 529 



15 Prepared as described above for Example 30 in 77% yield. 'H-NMR(400 

MHz, CDCI3) 5 7.99 (IH, s), 7.66 (IH, s), 7.41 (IH, s). 7.34 (IH, broad), 7.1 1 
(IH, m), 7.09 (IH, m), 6.89 (IH, m), 6.69 (IH, s), 6.29 (IH, m), 6.25 (IH. m), 

5.97 (IH, m),4.47 (IH, broad), 4.24 (2H, m), 4.05 (IH, broad), 3.33 (2H, m), 

2.98 (IH, ra), 2.80 (2H, broad), 2.51 (3H, s). 1.78 (IH, m), 1.62 (2H. broad), 
20 1 .32 (2H, m). HPLC Ir = 1 .96 min, MS(ESI)[M+Na]* = 522.07. 



10 



EXAMPLE 56 



1-(F uran-2-yl)-2-(7-methyi-lH-indazoI-5-y!)ethyl 4-(2-oxo.i;2- 
dihydroqiiinazoUn-3(4H)-yl)piperidine-l-carboxylate 
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EXAMPLES? 



2-(7-MethyI-lH-indazoI-5-yl)-l-(pyridin-4-yl)ethyl4-(2-oxo-l,2- 
dihydroquinazolui-3(4H)-yl)piperidine-l-carboxylate 




N 

5 Prepared as described above for Example 30 in 6% yield (3 steps). HPLC Ir = 
1.48 min, MS(ESI)[M+H]*= 51 1.21. 



(400 MHz. CDCI3) 6 8.53 (2H, m). 7.95 (IH, s), 7.56 (IH. s), 7.27 (2H, m), 7.16 
(IH, m), 7.13-6.91 (4H, m). 6.66 (IH. d, J=8.0H2). 5.94 (IH, t, J=6.8 Hz), 4.50 
15 (IH, br). 4.34-4.06 (4H, br), 3.31 (IH. br). 3.16 (IH, br).2.90-2.68 (3H. br), 2.48 
(3H. s). 1.80 - .49 (3H, br). HPLC tR= 1.48 min. MS(ESI)[M+H]*= 51 1.26. 

EXAMPLE 59 

2-(7-Methyl-lH-indazol-5-yI)-l-(pyridin-3-yl)ethyl4-(8-fluoro-2-oxo-l,2- 
20 dihydroquiiiazolin-3(4H)-yl)piperidine-l-carboxylate 



EXAMPLE 58 



2-(7-Methyl-lH-indazoN5-yl)-l-(pyridin-3-yl)ethyl4-(2-oxo-l> 
dihydroquiiiazoliii-3(4H)-yI)piperiduie-l-carboxylate 




Prepared as described above for Example 30 in 29% yield . H-NMR 
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Prepared as described above for Example 30 in 64% .yield . 'H-NMR 
(400 MHz. CDCI3) 8 8.52 (2H, ra), 7.95 (IH, s), 7.56 (IH. s), 7.27 (2H, m). 6.90- 
6.71 (5H. m), 5.95 (IH. t, J=6.8 Hz), 4.50 (IH. br), 4.34-4.06 (4H, br). 3.31 (IH. 
5 br), 3.16 (IH, br).2.90-2.68 (3H, br). 2.48 (3H, s). 1.80 - 1.49 (3H. br). HPLC Ir 
= 1.50 min, MS(ESI)[M+H]*= 529.24. 

EXAMPLE 60 

l-(E^ran-2-yl)-2-(7-methyl-lH-indazol-5-yl)ethyI4-(8-fluoro-2-oxo-l^- 
0 dihydroquinazoIin-3(4H)-yl)piperidine-l-carboxylate 




Prepared as described above for Example 30 in 22% yield . 'H-NMR 
(400 MHz, CDCI3) 8 8.02 (IH, s), 7.41 (IH, s), 7.36 (IH, s), 7.03-6.82 (6H, m), 
6.29 (2H, m), 5.97 (IH, m), 4.48(1H, broad), 4.30-4.04 (5H. m), 3.33 (2H. m). 
15 2.51 (3H. s). 1.78 (IH. m), 1.62 (3H. broad). HPLC tR = 1.96 min, 
MS(ESI)[M+Nar = 540. 12. 

EXAMPLE 61 

2-(7-Methy]-lH-indazoI-5-yl).l-(quinolin-2.yl)ethyl 4.(2-oxo-l^- 
20 dihydroqiunazoIin-3(4H)-yl)piperidine-l-carboxylate 
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Prepared as described above for Exan^le 30 in 8% yield . HPLC Ir = 
1.77 min, MS(ESI)[M+Hr = 561.14. 



l-(4,6-Dimethylpyriinidin-2-yI).2-(7-inethyl-lH-indazol-5-yl)ethyl4-(2-oxo- 



Prepared as described above for Example 30 in 45% yield . 'H-NMR 
10 (400 MHz, CDCI3) 5 7.98 (IH, s), 7.49-7.10(7H, m), 6.88 (lH,s), 5.84(1H, m), 
4.48-4.09(2H. m), 3.45-2.70 (5H, m), 2.46 (9H, s). 2.00-1.35(4H, m). HPLC tR= 
1.90 min, MS(ESI)[M+H]* = 537.18. 

EXAMPLE 63 

15 l-(4,6-Dimethylpyriiiudln-2-yl)-2-(7-methyl-lH-mdazol-5-yl)ethyl 4-(8- 
fluoro-2-oxo-l^dihydroquinazolm-3(4H)-yl)piperidine-l-carboxyIate 



5 



EXAMPLE 62 



l,2-diliydroquinolin'3-yl)piperidine-l-carboxylate 
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Prepared as described above for Example 30 in 2% yield . HPLC Ir = 
1 .84 min, MS(ESD[M+H]* = 558. 

EXAMPLE 64 

l-(Benzofuraii-2-yI)-2-(7-methyI-lH-indazol-5-yl)ethyl 4-(2-oxo-l^ 
dmydroquuiazoliii-3(4H)-yl)piperidine-l-carboxyiate 




Prepared as described above for Example 30 in 41% yield . HPLC Ir = 
10 2. 14 min, MS(ESI)[M+Hr = 550.09. 



Methyl-2-(tert-butoxycarbonyl>3-(7-methyl-2-[{2- 
[trimethylsilyljethoxy ) methyl]-2H-indazol-5-yl) acrylate 

\/ 
Si" 
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To a stirred solution of 7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2- 
H-indazole-5-carbaldehyde (8.5 g, 29.3 mmol) and methyl-2-(rerf- 
butoxycarbonyl)-2-(dimethDxyphosphoryI)acetate (10 g, 32.2 nunol, 1.1 equiv) in 
tetrahydrofuran (30 niL) at O'C was added tetramethylguanidine (5.9 mL, 49.8 
5 mmol, 1.7 equiv). After 10 min, the ice bath was renioved and the reaction 
stirred at room temperature overnight. The solvent was evaporated and the 
residue purified by flash chromatography on silica gel to afford 1 1.2 g (83%). 
'H-NMR (CD3OD, 300 MHz) 5 -0.05 (s, 9H), 0.84-0.96 (m^ 2H), 1.14 (bs, 9H), 
2.56 (s, 3H), 3.58-3.70 (m, 2H), 3.82 (s, 3H), 5.73 (s, 2H), 7.41 (s, IH), 7.45 (s, 
10 IH), 7.84 (s, IH), 8.41 (s, IH). Mass spec.: 462.5 (MH)^ 



(±)-Methyl-2-(rerf-butoxycarbonyl)-3-(7-methyl-2-[{2- 
[trimethylsilyl]ethoxy}methyl]-2H-indazol-5-yl) propanoate 

\l_ 




15 A solution of methyl-2-(/e/t-butoxycarbonyl)-3-(7-methyl-2-[{2- 

[trimethyIsiIyl]ethoxy}methyl]-2H-indazol-5-yl) acrylate (3.7 g, 8.0 mmol) in 
methanol (20 mL) was flushed with nitrogen (2X), and treated with palladium 
(10% on charcoal, 0.37 g). The flask was flushed with hydrogen and was shaken 
in a pair apparatus overnight at 60 psi. The reaction was flushed with nitrogen, 

20 filtered through celite, and concentrated. Column chromatognqjhy gave 2.3g 
(63%). 'H-NMR (CDCI3, 500 MHz) 5 -0.03 (s. 9H), 0.92-0.97 (m, 2H), 1.41 (s, 
9H), 2.59 (s, 3H). 3.00-3.17 (m, 2H), 3.59-3.67 (m, 2H), 3.71 (s, IH), 4.54-4.64 
(m, IH), 4.92-5.01 (m, IH), 5.71 (s, 2H), 6.82 (s, IH), 7.12-7.19 (m, 2H), 8.01 (s, 
IH). Mass spec.: 464.29 (MH)*. 
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(±Hert-Butyl-l-hydroxy-3-(7-methyI-2-[{2-[trimethylsilyl]ethoxy}methyl]-2H- 
indazol-5-yl) piopan-2-ylcarbamate 

\l 




MethyI-2-(/erf-butoxycarbonyl)-3-(7-methyl-2-[ { 2- 
5 (trimethylsilyl]ethoxy }methyl]-2H-indazol-5-yl) propanoate (2.35 g, 5.06 mmol) 
was dissolved in tetrahydrofiiran (15 mL) and cooled to 0*C. To this solution was 
added lithium borohydride (0.45 g, 4.0 equiv). After 30 min, the ice bath was 
removed and the mixture stirred at room temperature for 3 h. The reaction 
mixture was diluted with ethyl acetate and carefully quenched with 10% citric 

10 acid. The organic layer was separated and washed with water (2X), brine (2X), 
dried over sodium sulfate, and concentrated to afford 2. 12 g (quant.) of the title 
compound which was used for the next reaction without purification. 'H-NMR 
(CDCI3, 500 MHz) 8 -0.03 (s, 9H), 0.90-0.96 (m, 2H), 1.40 (s, 9H), 2.60 (s, 3H), 
2.80-2.89 (m. 2H), 3.54-3.98 (m, 5H), 4.76 (d, 7 = 7.6, IH). 5.71 (s. 2H), 6.94 (s, 

15 IH). 7.30 (s. IH), 8.00 (s. IH). Mass spec.: 436.4 (MH)^ 

(±)-tert-Butyl-3-(7-methyl-2-({2-[trimethylsilyl]ethoxy}methyl)-2H-indazol-5- 

yl)-l-oxopropan-2-ylcarbamate 



-125- 



wo 2005/056550 



PCT/US2004/040721 



Si 




10 



rm-Buty-l-hydroxy-3-(7-methyl-2-[{2-[trimethylsUyl]ethoxy}m 
2H-indazol-5-yl) propan-2-ylcarbamate (0.3 g, 0.69 mmol) was dissolved in 
anhydrous dimethyl sulfoxide (2.5 mL). Triethylamine (0.29 mL, 2.07 mmol) 
was then added and the reaction mixture cooled to ca. 5*C using an ice bath. A 
solution of sulfur trioxide pyridine complex (0.33 g, 2.07 nunol) in dimethyl 
sulfoxide (2 mL) was added in one portion. After 1 min, the ice bath was 
removed and the reaction mixture stirred at room temperature for 20 min. The 
reaction mixture was poured into an ice slurry and extracted with ethyl acetate 
(3X). The combined organic extracts were washed with 10% citric acid (2X), 
water (2X), 5% sodium bicarbonate (2X), brine (2X), dried over sodium sulfate, 
and concentmted. Colunm chromatography afforded 0.2 g (74%). Mass spec, (in 
methanol): 466.25 (M+MeOH+H)*. 

(±)-/^rr-ButyM-(lH-iniida2ol-2-yl)-2-(7'methyl-2-[{2- 
[trimethylsilyl]ethoxy ) methyl]-2H-indazol-5-yi)ethylcarbamate 





NH 

\=1 
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terf-ButyI-3-(7-methyl-2-[{2-[trimethylsiJyl]ethoxy)methyl]-2H-inda2ol- 
5-yl)-l-oxopropan-2-ylcarbamate (0.57 g, 1.3 mmol) and glyoxal trimer (0.14 g, 
2.0 mmol) were combined in a 1,4 dioxane/water mixture (6:1, 8 mL). To this 
mixture was added 28% ammonia in water (0.35 mL, 5.2 mmol) and the reaction 
5 mixture allowed to sUr at 80*C- After 16 h, additional glyoxal (50 mg) and 28 % 
ammonia in water (0.12 mL) was added and the reaction stirred at 80'C for 5 h. 
After cooling to room temperature the solvents were removed and the crude 
mixture dissolved in methylene chloride which was washed with water (2X), 
brine (2X), dried over magnesium sulfate, and concentrated. Column 
10 chromatography afforded 0.33 g (54%). 'H-NMR (CDCI3, 500 MHz) 8 -0.04 (s, 
9H), 0.88-0.96 (m. 2H), 1.33 (s, 9H), 2.51 (s, 3H), 3.18-3.31 (m, 2H), 3.58-3.65 
(m. 2H), 5.02-5.10 (m, IH), 5.68 (s. IH), 6.78 (s, IH), 6.88 (s, 2H), 7.17 (s, IH). 
7.25 (s, IH). 7.94 (s, IH). Mass spec.: 472.16 (MH)\ 

15 EXAMPLE 65 

(±)-N.(l.(lH-Imlda2oI-2-yl)-2-(7-methyHH-inda2oI.5-yl)ethyl)-4-(2-oxo-i;5- 
dihydroquinazolin-3(4H)-yl)piperidine-l-carboxamide 



HN-N 




tert-Butyl- 1 -( 1 H-imidazol-2-yl)-2-(7-methyl-2-[ { 2- 
20 [trimethylsilyl]ethoxy}methyl]-2H-inda2ol-5-yl)ethylcarbamate (100 mg, 0.212 
mmol) was dissolved in a trifluoroacetic acid/methylene chloride mixture (1:1,2 
mL) and stirred under nitrogen for 3 h. The solvent was removed in vacuo and 
the resulting crade mixture passed through a strong cationic exchange column. 
After washing the column with several volumes of methanol, the desired amine 
25 was obtained by washing the colunm with 2M ammonia in methanol. After 
concentration, the amine was dissolved in dimethylfomiamide (1.5 mL) at 0°C 
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and treated with caibonyl diimidazole (34.0 mg, 1.1 equiv). The reaction was 
stirred for 5 min at 0°C, wanned to room temperature, stirred for 10 min, and 
treated with 3-piperidin-4-yl-3,4-dihydro-lH-quinazolin-2-one (48.0 mg, 1.1 
equiv). The mixture was stirred at room temperature overnight. The solvent was 
5 evaporated and the residue purified by column chromatography to afford 48 mg 
(50%). 'H-NMR (CD3OD. 500 MHz) 8 1.50-1.70 (m. 4H), 2.55 (s, 3H). 2.70- 
2.95 (m, 3H), 3.40 (m, IH), 4.00-4.50 (m, 6H), 5.23 (dd, 7=6.4, 9.2, IH), 6.79 (d, 
7=7.6, IH), 6.93-7.05 (m. 5H). 7.04-7.20 (m, 2H), 7.40 (s, IH). 7.40 (s. IH). 
Mass spec: 499.4 (MH)*. 

10 

EXAMPLE 66 

(±)-Ar.(l-(l.Methyl-lH-iniida2ol-2-yl)-2-(7-methyl-lH-indazol-5-yl)ethyI)^ 
(2H>xo-l,2Hlihydi^uinazolin-3(4H)-yI)piperidine>l*carboxainide 




15 A solution of //-(l-(lH-Imidazol-2-yl)-2-(7-methyl-lH-indazol-5- 

yl)ethyl)-4-(2-oxo-l,2-dihydroquinazolin-3(4H)-yl)piperidine-l-carboxamide (13 
mg, 0.026 mmol) and iodomethane (4.0 |iL, 2 equiv) in dimethyl sulfoxide (0.6 
mL) was treated with potassium carbonate (1 1 mg, 3.0 equiv) and the reaction 
mixture was stirred under nitrogen for 16 h. The mixture was poured into ice 

20 water and extracted with ethyl acetate (2X). The organic layer was washed with 
brine (2X), dried over sodium sulfate, concentrated and purified by column 
chromatography to afford 2.0 mg (15 %). 'H-NMR (CD3OD, 500 MHz) 5 1.56- 
1.73 (m, 4H), 2.52 (s, 3H), 2.79-2.93 (m, 2H), 3.29 (s. 3H), 4.09-4.22 (m, 2H), 
4.23 (s, 2H), 4.35-4.45 (m, IH), 5.23 (dd, 7=8.2, 7.4, IH), 6.80 (d, 7=7.9, IH), 

25 6.86 (s. IH), 6.92 (s, IH), 6.97 (s, IH), 7.09-7.20 (m. 2H), 7.80 (s, IH). Mass 
spec.: 513.1 (MH)^ 
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EXAMPLE 67 

(±)-A^-(l.(l-Ben2yl-lH-iinidazol-2-yI)-2-(7-methyI-lH-indazol-5-yl)ethyl)^ 
(2-oxoa^hydnHiuinazolin-3(4H)-yl)piperidine-l-carboxaiiude 

HN-N 



5 A^-(lKlH-Imidazol-2-yl)-2-(7-inethyl-lH-indazoI-5-yI)ethyl)-4-(2-oxo- 
U-dihydroquinazolin.3(4H)-yl)piperidme-l-carboxainide (100 mg. 0.2 mmol) 
and benzyl bromide (25.0 \iL, 1.1 equlv) were combined in dimethyl sulfoxide 
(0.6 mL). After stirring at room temperature for 16 h, the reaction mixture was 
poured into ice water and extracted with ethyl acetate (2X). The organic layer 

10 was washed with brine (2X), dried over sodium sulfate, concentrated, and . 
purified by column chromatography to afford 14.0 mg (12 %). 'H-NMR 
(CD3OD, 500 MHz) 6 1.58-1.70 (m, 4H), 2.48 (s, 3H), 2.75-2.84 (m, 2H), 3.36- 
3.43 (m, 2H), 4.02-4.14 (m, 3H), 4.23 (s, 2H), 4.86 (m, IH), 5.23 (s, 2H). 5.29- 
5.38 (m, IH). 6.85-7.01 (m, 3H), 7.10-7.84 (m. lOH), 7.96 (s, IH). Mass spec.: 

15 589.16 (MH)^ 

(±>tert-Butyll-(l-(3-fluorobenzyl)-lH-imidazol-2-yl)-2-(7-methyl-2-((2- 
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethylcarbamate 
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\l 




F 



A mixture of f€/t-Butyl-l-(lH-irnida2ol-2-yl)-2-(7-inethyl-2-[{2- 
[trimethylsilyl]ethoxy}methyl]-2H-indazol-5-yl)ethylcarbamate (20 mg, 0.042 
mmol), 3-fluoro benzyl bromide (5.5 [xL, 0.045 mmol, 1.1 equiv), and potassium 
5 carbonate (II. 7 mg, 0.09 mmol) in dimethylformamide (0.6 mL) was stirred at 
room temperature for 16 h. The solvents were removed in vacuo and the residue 
purified by column chromatography to afford 15.2 mg (63 %). Mass spec: 
580.04 (MH)^. 

10 (±)-te/t-Butyll-(l-(3,5-difluorobcnzyl)-lH-iinidazoi-2-yl)-2-(7^^^^^ 

(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethylcaibamate 




F 



A mixture of te/t-Butyl-l-<lH-iniidazol-2-yI)-2-(7-methyI-2-[{2- 
[trimethylsilyl]ethoxy}methyl]-2H-indazol-5-yI)ethylcarbamate (40 mg, 0.085 
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mmol), 3,5-difluoro benzyl bromide (1 1.5 \sL, 0.089 mmol, 1.05 equiv) and 
potassium carbonate (23.5 mg, 0.17 mmol) in dimethylformamide (1.0 mL) was 
stirred at room temperature for 16 h. The solvents were removed and the residue 
purified by column chromatography to afford 40.0 mg (79%). Mass spec.: 598.4 
5 (MH)*. 



(±)-tert-Butyll-(l-(4-tert-Butylbenzyl)-lH-iimdazol-2-yl)-2-(7-methyl-2-((2- 
(trimethylsilyl)ethoxy)methyl)-2H-inda2ol-5-yl)ethylcarbamate 

\l 




10 (tert-Butyl-l-(lH-imidazol-2-yl)-2-C7-methyl-2-[{2- 

[trimethylsilyl]ethoxy}methyl]-2H-indazol-5-yl)ethylcarbamate (40 mg, 0.085 
mmol), 4-(tert-Butyl)-benzyl bromide (16.3 \iL, 0.089 mmol, 1.05 equiv), and 
potassium carbonate (23.5 mg, 0.17 mmol) were combined in dimethylformamide 
(1.0 mL). After stirring at room temperature for 16 h, the solvents were removed 

15 and the residue purified by column chromatogr^hy to afford 36.0 mg (79%). 
Mass spec.: 618.6 (MH)*. 



(±)-ferf-Butyll-(l-(3-cyanobenzyI)-lH-imidazol-2-yl)-2-(7-methyl-2-((2- 
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethylcarbamate 
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/^it-Butyl-l-(lH-iniidazol-2-yl)-2-(7-methyI-2-[{2- 
[t]imethylsilyI]ethoxy}methyl]-2H-indazoI-S-yl)ethylcarbainate (80 mg, 0.17 
mmol), 3-cyano benzyl bromide (35.0 mg, 0.18 mmol, 1.05 equiv), and 
5 potassium carbonate (47.0 mg, 0.34 nmiol) were combined in dimethylformamide 
(1.5 mL). After stirring at room temperature for 16 h, the solvents were removed 
and the residue purified by column chromatography to afford 85.0 mg (85%). 
Mass spec: 587.72 (MH)^. 

10 (±)-fe/t-Butyl2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)- 
1 -( 1 -phenethyl- 1 H-imidazol-2-yl)ethylcaibamate 
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rm-Butyl-l-(lH-imidazol-2-yl)-2-(7-methyl-2-[{2- 
[trimethylsilyl]ethoxy}methyI]-2H-indazol-5-yl)ethylcarbamate (25 mg, 0.53 
mmol), (2-bromoethyl) benzene (7.5 pL, 0.056 mmol, 1.05 equiv), and potassium 
carbonate (14.7 mg, 0.106 mmol) were combined in dimethylformamide (1.0 
mL). After stirring at room temperature for 16 h, the solvents were removed and 
the residue purified by column chromatography to afford 9.0 mg (29%). Mass 
spec.: 576.5 (MH)*. 

(±)-ferf-Butyl2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yI)- 
l-(l-(pyridin-4-ylmethyl)-lH-imidazol-2-yl)ethylcarbamate 



terr-Butyl-l-(lH-imida2ol-2-yl)-2-(7-methyl-2-[{2- 
[trimethylsiIyl]ethoxy)methyl]-2H-indazol-5-yl)ethylcarbamate (25 mg, 0.53 
mmol), (4-bromomethyl) pyridine (14.1 mg 0.055 mmol, 1.05 equiv), and 
15 potassium carbonate (22.0 mg, 0, 16 mmol) were combined in dimethylformamide 
(1.0 mL). After stirring at room temperature for 3d, the solvents were removed 
and the residue purified by column chromatography to aftbrd 23.0 mg (77%). 
Mass spec.: 563.3 (MH)*. 

20 (±)-te't-Butyll-(l-(2-fluorobenzyl)-lH-imidazol-2-yl)-2-(7-methyl-2-((2- 





(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethylcarbamate 
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/m-ButyM-(lH-imidazol-2-yl)'2-(7-methyl-2-[{2- 
[trimethylsilyl]ethoxy}methyl]-2H-indazol-5-yl)ethylcarbamate (38.2 mg, 0.081 
mmol), 2-fluoroben2yl bromide (11.3 ^iL, 0.09 mmol, 1.05 equiv), and potassium 
5 carbonate (28.0 mg, 0.2 mmol) were combined in dimethylformamide (1.0 mL). 
After stirring at room temperature for 16 h, the solvents were removed and the 
residue purified by colunm chromatography to afford 26.0 mg (56%). Mass 
spec.: 580.38 QAH)\ 



10 (±)-reft-Butyll-(l-(4-fluorobenzyl)-lH4niidazol-2-yl)-2-(7-methyl-2-((2- 
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethylcarbamate 

\l 




rerr-Butyl-l-(lH-imidazol-2-yl)-2^(7-methyl-2-[{2- 
[trimethyIsilyl]ethoxy}methyl]-2H-indazol-5-yl)ethylcarbamate (34.4mg, 0.073 
15 mmol), 4-fluorobenzyl bromide (10.5 jiL, 0.084 mmol, 1.05 equiv), and 
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potassium carbonate (25.0 mg, 0.18 mmol) were combined in dimethylformamide 
(1.0 mL). After stirring at room temperature for 16 h, the solvents were removed 
and the residue purified by column chromatography to afford 28.8 mg (68%). 
Mass spec.: 580.42 (MH)*. 



(±)-iV-(l-(l.(3<FIuorobeiizyl)-lH-inudazol-2-yl)-2-(7-methyl-lH-mdazol-5- 
yl)ethyI)-4-(2-oxo-l^-dihydi^ainazoIin-3(4H)-yl)piperidine-l-carboxainide 



10 te/t-Butyl l-(l-(3-nuorobenzyl)-lH-imida2ol-2-yl)-2-(7-methyl-2-((2- 

(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethylcarbamate (14.4 mg. 0.025 
mmol) was dissolved in a minimum amount of ethyl acetate, followed by addition 
of hydrochloric acid (4 N in dioxane, 1.0 mL). The mixture was stirred under 
nitrogen for 3 days. After removing the solvents, the crude mixture was treated 

15 with diethyl ether to give a precipitate which was collected by filtration. The 
resulting solid was dissolved in dimethylformamide (1.0 mL). The mixtuie was 
cooled to O^C and treated with caibonyl diimidazole (4.7 mg, 1.1 cquiv) and 
triethylamine (7.5 |jlL, 0.054 mmol). The reaction was stirred for 5 min at 0°C, 
warmed to room temperature, stined for 10 min, and treated with 3-(piperidin-4- 
20 yl)-3,4-dihydroquinazolin-2(lH)-one (6.7 mg, 1.1 equiv). The mixture was 



stirred at room temperature overnight. The solvent was removed and the residue 
purified by colunan chromatography to afford 7.2 mg (47%, 2 steps). 'H-NMR 
(CD3OD. 500 MHz) 6 1.49-1.68 (m. 4H), 2.44 (s, 3H), 2.71-2.84 (m. 2H), 3.20- 
3.27 (m, 4H), 4.01-4.15 (m, 2H), 4.19 (s, 2H), 4.35 (m, IH). 5.12 (d, 7=16.2, IH). 



EXAMPLE 68 




HN-N 



F 
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5.21-5.30 (m, 2H), 6.57-6.69 (m, 2H). 6.80 (d, 7=7.9, IH), 6.82 (s, IH), 6.88-7.20 
(m, 8H), 7.91 (s, IH). Mass spec.: 607.71 (MH)\ 

The following examples were similarly prepared: 

5 

EXAMPLE 69 

(±)-A^(l-(l-(3^-Dffluorobeiizyl)aH-iimdazol-2-yl)-2-(7-niettiyl-lH-indazol- 
5-yl)ethyl)<4-(2H»xorl,2-dihydroquinazolin-3(4H)-yI)piperidine-l- 

carboxamlde 



'H-NMR (CD3OD, 500 MHz) 5 1.50-1.67 (m. 4H), 2.46 (s, 3H), 2.71- 
2.82 (m, 2H), 3.06 (dd. J=7.0, 7.0, IH), 3.21-3.31 (m, 2H), 3.37 (s, 2H), 4.06 (d, 
7=13.7, IH), 4.13 (dd, 7=13.1, 10.7, IH), 4.20 (s, 2H), 4.32-4.40 (m, IH). 5.08- 
5.32 (m, 3H), 5.50 (s, IH), 6.44 (s, IH), 6.45 (s, IH), 6.68 (m, IH), 6.80 (d, 
15 7=7.9, IH), 6.83 (s, IH), 6.94-6.99 (m. IH). 7.06 (s, IH), 7.1 1 (s, 2H), 7.14-7.19 
(m. IH), 7.25 (s, IH), 7.89 (s, IH). Mass spec.: 625.63 (MH)*. 

EXAMPLE 70 

(±)-A^-(2-(7-Mettiyl-lH-indazol-5-yl)-l-(l-phenethyl-lH-iinidazol-2-yl)ethyI)- 
20 4K2-oxo-l^wUhydroquinazoliii-3(4E0-yl)piperidine-l-carboxainide 




10 



F 
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'H-NMR (CD3OD. 500 MHz) 5 1.40-1.67 (m, 4H), 1.50-1.70 (m, 3H), 
2.52 (s, 3H), 2.60-2.70 (m, IH). 2.76-2.91 (m. 2H), 3.08-3.16 (m, IH), 3.24 (dd, 
7=7.6. 7.3. 2H), 4.00-4.20 (m, 3H), 4.35 (m, IH), 5.20 (m, 3H), 6.69-6.88 (m. 
5 ^ IH), 6.92-7.54 (m, lOH), 7.60-7.83 (m, IH), 7.98 (s. IH). Mass spec.: 603.30 
(MH)^ 



EXAMPLE 71 

(±)-Ar-(l.(l.(2-FIuorobenzyI)-lH-iniida2oI-2-yl).2.(7.inethy|.lH-indazol.5- 
yl)ethyl).4-(2-oxo-l^-dihydroquinazoIin-3(4H)-yI)piperidme-l.carboxainide 



HN-N 




'H-NMR (CD3OD, 500 MHz) 5 1.62-1.70 (m, 4H), 2.50 (s, 3H), 2.76- 
2.88 (m, 2H), 3.37 (s, IH). 4.00 (s, IH). 4.04-4.13 (m. 2H). 4.40-4.80 (m. IH), 
4.27 (s. 2H), 5.36-5.44 (m. 3H). 6.79 (s, IH). 6.81 (s. IH). 6.91 (s, IH), 6.95-7.00 
15 (m. 2H), 7.08-7.20 (m. 4H), 7.33 (s. IH). 7.58 (d. 7=1.9. IH). 7.87 (d, 7=2.1, IH), 
7.98 (s, IH). Mass spec.: 607.71 (MH)*. 
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EXAMPLE 72 

(±)-iV-(l-(l-(4-FluorobenzyI)-lH-imida2ol-2.yl)-2-(7.methyl-lH-indazol-5- 
yl)ethyl)-4-(2-oxo-l,2HlihydroquinazoUnO(4H)-yl)piperidine-l-carboxanude 




5 'H-NMR (CD3OD, 500 MHz) 5 1.60-1.72 (m, 4H), 2.50 (s, 3H), 2.78- 

2.90 (m, 2H). 3.51-3.58 (m, IH), 4.00 (s. IH), 4.06-4.16 (m, 2H), 4.28 (s. 2H). 
4.32-4.41 (m, IH), 5.28 (dd, 7=15.6, 14.2, 2H), 5.41 (m. IH), 6.80 (d, 7=7.9, IH). 

6.91 (s, IH), 6.90-7.00 (m, 6H), 7.14 (d, 7=7.3, IH), 7.15-7.20 (m, IH), 7.31 (d, 
7=2.1, IH), 7.32 (s, IH), 7.58 (d, 7=1.8. IH), 7.99 (s. IH). Mass spec: 607.57 

10 (MH)\ 

EXAMPLE 73 

(±)-Ar-(2-(7-MethyiaH-indazol-5-yl)-l-(l-(pyridm-4-ylmethyl)-m-iinidazol- 
2-yl)ethyl)-4-(2-oxo-l»2-dihydroquinazolin-3(4H)-yl)piperidine-l- 
15 carboxamide 




'H-NMR (CD3OD, 500 MHz) 5 1.57-1.70 (m, 4H). 2.49 (s, 3H), 2.70- 
2.82 (in, 2H), 3.37 (s. 2H). 3.53-3.60 (m, IH). 4.05 (bs, 2H). 4.26 (s. 2H), 4.32- 
4.41 (m, IH). 5.35-5.41 (m, IH), 5.56-5.70 (m. 2H), 6.81 (d, 7=7.9, IH), 6.94 (s, 
20 IH), 6.97 (dd, 7=7.9. 7.9. IH), 7.12-7.20 (m, 2H). 7.33 (s, IH), 7.38 (m, IH), 
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7.56 (d, 7=2.1. IH), 7.75 (d, 7=1.8. IH). 7.96 (s. IH), 8.52 (s. IH), 8.53 (s, IH). 
Mass spec.: 590.06 (MH)*. 

EXAMPLE 74 

(±)-^-(l-(l-(3-CyanobeIlzyI)-lH4midazol-2-yl)-2-(7-lIlethyl-lH.indazol.5^ 
yl)ethyl)-4^2H»xo4^^ydiwiiima2olin-3(4H)-yl)piperidine.l<arboxaiiiide 



'H-NMR (CD3OD, 500 MHz) 8 1.51-1.66 (m, 4H). 2.46 (s, 3H), 2.69- 
2.80 (m. 2H). 3.20-3.30 (m, 2H), 4.00-4.15 (m, IH). 5.14-5.35 (m. 3H), 5.51 (s. 
10 2H). 6.80 (d, 7=7.6, IH), 6.83 (s. IH), 6.97 (dd. 7=7.9. 7.3, IH). 7.06 (m, IH). 
7.08 (s. IH), 7.13 (s. 2H). 7.16-7.20 (m. 3H), 7.24 (s, IH). 7.30 (s, IH), 7.49 (d, 
7=7.5, IH), 7.91 (s. IH). Mass spec.: 614.05 (MH)*. 

EXAMPLE 75 

15 (±)-A^-(l-(l-(4-tert-ButyIbeii2yI)-lH-iinidazol-2-yI)-2.(7-methyl-lH.inda2ol.5. 
yl)ethyl)-4-(2-oxoa^ihydroquinazolin-3(4H)-yl)piperidine-l-carboxaiiiide 




N 




MS: tg = 2.46 min. 645.89 (MH)*. 
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EXAMPLE 76 

(±).3-((2-(2-(7-MethyiaH-indazol-5-yl)a-(4-(2-oxo-l,2-dihydroquina2^^ 

3(4H)-yl)piperidine-l-carboxamido)ethyI)-lH-imidazol4-yl)methyO 

acid 




and 



EXAMPLE 77 

(±)-A^-(l.(l-(3-CarbamoyIbenzyl)-lH-imidazol-2-yl)-2-(7-methyiaH-inda2ol- 
10 5-yl)ethyl)-(2-oxo-l,2-dihydroquinazoIin-3(4H)-yl)piperidin^^ 

HN-'N 




A^<l-(l-(3-Cyanoben2yI)-lH-imidazol-2-yI)-2-(7-methyl-lH-indM^ 
yl)ethyl)-4-(2K)xo-l,2-dihydix)quinazoUn-3(4H)-yl)piperidine-l^ 
mg, 0.053 nunol) was dissolved in methanol (0.8 mL). To this solution was 
15 added IN sodium hydroxide (0.27 mL, 0.27 mmol) and the mixture stirred at 
room temperature overnight. The mixture was diluted with water and extracted 
with a mixture of chloroform/isopropanol (3X). The combined organic extracts 
were dried over sodium sulfate and concentrated. Purification by preparative 
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HPLC afforded 6.1 mg (18%) of the acid and 2.5 mg (8%) of the carboxamide. 
3-((2-(2-(7-Methyl- 1 H-indazol-5-yl)- 1 -(4-(2-oxo-l ,2-dihydroquinazolin-3(4H)- 
yl)piperidine-l-carboxaimdo)ethyl)-lH-iinidazol-l-yl)methyl)benzoic acid: 'H- 
NMR (CD3OD, 500 MHz) 8 1.49-1.73 (m, 3H). 2.50 (s. 3H), 2.67-2.89 (in. 2H). 
5 3.37 (s, IH). 3.46-3.59 (m. IH), 3.98-4.13 (m. 2H), 4.23 (s, 2H), 5.31-5.53 (m, 
4H), 6.80 (d. 7=8.2. IH), 6.88-7.01 (m. IH), 7.09 (dd, 7=7.3, 7.0, IH) 7.12-7.22 
(m, 2H), 7.29-7.36 (m, 3H), 7.39-7.64 (m, 3H). 7.97 (m, 2H). Mass spec.: 
633.40 (MH)*. A^-(l-(l-(3-Caibamoylbenzyl)-lH-imidazoI-2-yl)-2-(7-methyl- 
lH-indazol-5-yl)ethyl)-(2-oxo-l,2-dihydroquinazolin-3(4H)-yl)piperidine-l- 
10 carboxanude: 'H-NMR (CD3OD, 500 MHz) 6 1.30-1 .60 (m, 4H), 2.46 (s, 3H), 
2.68-2.80 (m, 2H), 3.15-3.27 (m, 3H), 3.97-4.12 (m, 2H), 4.17 (s, 2H), 5.13-5.31 
(m, 3H), 6.97 (d. 7=7.9, IH), 6.83 (s. IH), 6.93-6.99 (m, 2H), 7.01-7.24 (m, 7H), 
7.26 (s, IH), 7.70 (s, IH), 7.76 (d. 7=7.9, IH), 7.93 (s. IH). Mass spec.: 632.91 
(MH)*. 



To a solution of 7-methylindazole-5-carboxaldehyde (8.80 g, 54.9 
nunol) and N-methyl-dicyclohexylamine (23.6 mL, 1 10 mmol) in tetrahydrofuran 

20 (200 mL) at 0°C was added chloromethyl methyl ether (7.50 mL, 1 .8 equiv). The 
reaction was allowed to gradually warm to room temperature overnight. The 
reaction was concentrated, dissolved in diethyl etha-, washed with water, then 1 
M hydrochloric acid, then water, then brine, dried over magnesium sulfate, and 
concentrated to give an oil. The oil was dissolved in ethyl acetate and treated 

25 with hexanes until lasting turbidity. The suspension was heated until a clear 
solution was obtained and the flask placed in the freezer. The resulting 
crystalline solid was crushed with a spatula to break it up, reheated to dissolve 
some of the solids, and placed in the freezer. The solids were filtered, washed 



15 



2-(Methoxymethyl)-7-methyl-2H-indazole-5-carbaldehyde 



O 
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with very cold ether (-78°C), and air-dried to give 5.43 g. The mother liquor was 
concentrated, redissolved in ca. 20 mL ether, cooled to -78°C, and treated with a 
seed crystal of the product. After 1 h, the resulting solids were filtered, washed 
with cold ether (-78®C), and air-dried to give an additional 1,05 g (total yield = 
5 58%). ^H-NMR (CDCI3, 500 MHz) 5 2.66 (s. 3H), 3.44 (s, 3H), 5.73 (s, 2H), 
7.59 (s, IH), 8.09 (s, IH), 8.32 (s, IH), 9.97 (s, IH). Mass spec.: 205.19 (MH)\ 

Methyl 2-acetoxy-3-(2-(methoxymethyl)-7-methyl-2H-indazol-5-yl)acrylate 




10 To a solution of methyl 2-acetoxy-2-(diethylphosphoryl)acetate (4.89 g, 

18.2 mmol) in tetrahydrofuran (25 mL) was added lithium chloride (0.74 g, 17.5 
mmol). The reaction was stirred until dissolution was complete. The reaction 
was cooled to -78°C, and treated with tetramethylguanidine (2.20 mL, 17.5 
mmol) to give a white suspension which was stirred for 10 min. To this was 

15 added 2-(methoxymethyl)-7-methyl-2H-inda2ole-5-carbaldehyde (3. 10 g, 15.2 
mmol) in one portion. After 10 min, the ice bath was concentrated and the 
reaction stirred overnight. The reaction was poured onto water / diethyl ether, 
and the layers separated. The ethereal was washed with water, then brine, dried 
over magnesium sulfate, and concentrated. Column chromatography gave 

20 recovered 2-(methoxymethyl)-7-methyl-2H-inda2ole-5-carbaldehyde (0.57 g, 

18%) and the title compound (2.86 g, 59%) as a colorless oil. NMR shows a 3:2 
ratio of Z and E isomers which were not separated. Major (Z isomer): 'H-NMR 
(CDCI3. 500 MHz) 5 2.25 (s, 3H), 2.62 (s, 3H), 3.40 (s, 3H), 3.71 (s, 3H), 5.69 (s, 
2H), 6.88 (s, IH), 7.09 (s, IH), 7.72 (s, IH), 8.10 (s, IH). Mass spec.: 319.18 

25 (MH)*. Minor (E isomer): ^H-NMR (CDCI3. 500 MHz) 5 2.35 (s, 3H), 2.62 (s, 
3H), 3.40 (s, 3H), 3.85 (s, 3H), 5.69 (s, 2H), 7.32 (s, IH), 7.38 (s, IH). 7.78 (s, 
IH), 8.14 (s, IH). Mass spec.: 319.18 (MH)^ 
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(R)-Methyl2-acetoxy-3-(2-(methoxymethyl)-7-methyI-2H-inclazol-5- 

yl)propanoate 



o V 




A solution of methyl 2-acetoxy-3-(2-(methoxymethyl)-7-methyl-2H- 
5 indazol-5-yl)acrylate (2.80 g, 8.8 ramol) in dichloromethane (20 mL) was 

degassed by passing a stream of nitrogen through the solution. To this solution 
was quickly added (-)-l,2-bis((2R^R)-2,5- 
die%lphospholano)benzene(cyclooctadiene) rhodium (I) 
trifluoromethylsulfonate (100 mg, 0.016 equiv) as a solid. The reaction was 

10 placed under a hydrogen atmosphere (55 psi) and shaken overnight. The reaction 
was concentrated and purified by column chromatography (50% ethyl 
acetate/hexanes) to give 2.74 g (97%) as a colorless oil. 'H-NMR (CDCI3, 500 
MHz) 6 2.08 (s. 3H). 2.61 (s, 3H), 3.1 1 (dd, 7=14.3, 8.9. IH), 3.20 (dd, 7=14.3, 
4.6, IH), 3.39 (s, 3H), 3.72 (s, 3H), 5.26 (dd. 7=8.9, 4.6, IH), 5.68 (s. 2H), 6.93 

15 (s, IH). 7.33 (s, IH), 8.02 (s, IH). 

(R)-2-Hydroxy-3-(2-(methoxymethyl)-7-methyl-2H-indazol-5-yl)propanoicacid 




To a solution of (R)-methyl 2-acetoxy-3-(2-(methoxymethyl)-7-methyl- 
20 2H-indazol-5-yl)propanoate (2.70 g, 8.4 mmol) in tetrahydrofiiran (20 mL) 
and methanol (20 mL) at 0°C was added a solution of lithium hydroxide 
monohydrate (1.41 g, 4.0 equiv) in water (20 mL). The reaction was stirred at 
0°C for Ih. The reaction was concentrated, dissolved in water (5 mL), cooled to 
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0°C, and treated with 1 M hydrochloric acid until mildly acidic. The solution 
was was extracted extensively with ethyl acetate and then dichloromethane. The 
organics were combined, dried over magnesium sulfate, and concentrated to give 
1,40 g (63%) as an oil which solidified to a crystalline solid upon standing. ^H- 
5 NMR (CDCI3, 500 MHz) 5 2.40 (s, 3H), 2.78 (dd. 7=14.0. 7.9, IH), 3.00 (dd. 
J=14.0. 4.0, IH). 3.18 (s. 3H), 4.24 (dd, 7=7.9, 4.3, IH), 5.47 (s. 2H), 6.85 (s, 
IH), 7.22 (s, IH). 7.90 (s, IH). Mass spec,: 265.08 (MH)"". 

(R)-Methyl 2-hydroxy-3-(2-(methoxymethyl)-7-methyl-2H-indazol-5- 
10 yOpropanoate 



To a heterogeneous mixture of 5 M sodium hydroxide (20 mL) and 
diethyl ether (60 mL) at OX was added N-methyl-N -nitro-N-nitrosoguanidine 
(1.17 g, 7.95 nunol) in small portions with swirling (no stirbar). After addition 

15 was complete, the mixture was allowed to stand at 0°C for 15 min with 

occasional swirling. The ethereal was transferred in portions to a suspension of 
(R)-2-hydroxy-3-(2-(methoxymethyl)-7-methyl-2H-indazol-5-yl)propanoic acid 
(1.40 g, 5.30 mmol) in dichloromethane (20 mL) until the solid had all dissolved 
and a yellow color persisted. The reaction was allowed to rest at room 

20 temperature for ca. 5 min. before bubbling nitrogen through the solution to 

remove unreacted diazomethane. The reaction was concentrated and purified by 
column chromatography (50% -> 75% ethyl acetate/hexanes) to give 1.47 g 



(100%) as a colorless oil. 'H-NMR (CDCI3, 500 MHz) 5 1.60 (bs. IH), 2.58 (s, 
3H), 2.95 (dd, 7=13.9, 7.0, IH), 3.14 (dd, 7=13.9, 4.0, IH), 3.36 (s, 3H), 3.76 (s, 
25 3H), 4.46 (bm, IH), 5.65 (s, 2H), 6.90 (s, IH), 7.31 (s, IH), 7.99 (s, IH). Mass 
spec.: 279.11 (MH)^ 



O 



\ 
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(R)-Methyl3-(2-(methoxymethyI)-7-methyl-2H-inda2ol-5-yJ)-2-((4- 
mtrophenoxy)carbonyloxy)propanoate 




To a solution of (R)-methyl 2-hydroxy-3-(2-(methoxymethyl)-7-niethyl- 
5 2H-indazol-5-yl)pn)panoate (1.45 g, 5.21 mmol) and diisopropylethylamine (2.73 
mL, 3.0 equiv) in dicUoromethane (27 mL) at CC was added 4-nitrophenyl- 
chloroformate (1.58 g, 1.5 equiv) and NO^-dimethylaminopyridine (10 mg). The 
ice bath was removed and stirring continued for 7 h. The reaction was treated 
with an additional portion of diisopropylethylamine (1.5 mL, 1.65 equiv), 4- 

10 nitrophenyl-chlorofonnate (1 .6 g, 1 .5 equiv), and N jsj-dimethylaminopyridine 
(10 mg) and stirred overnight The reaction was concentrated, dissolved in ethyl 
acetate, washed with water, then 1 M potassium bisulfate, then saturated sodium 
bicarbonate (5X), then brine, dried over magnesium sulfate, and concentrated to 
give 6.00 g (quant.) as a light brown oil, which was used inmiediately without 

15 purification. Mass spec.: 444.10 (MH)*. 



(R)-l-Methoxy-3-(2-(methoxymethyl)-7-methyl-2H-indazol-5-yl)-l-oxopropan- 
2-yl4-(2-oxo-l,2-dihydroquinolin-3-yl)piperidine-l-carboxylate 
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\ 
O 




A flask was charged with crude (R)-methyl 3-(2-(methoxymethyl)-7- 
methyI-2H-indazol-5-yl)-2-((4-nitrophenoxy)carbonyloxy)propanoate (2.31 g, 
5.20 mmol), 3-(piperidin-4-yl)quinolin-2(lH)-one (1.78 g, 1.5 equiv), 
5 diisopropylethylamine (1.82 mL, 2.0 equiv), and dimethylformamide (20 mL). 
The reaction was stirred at room temperature for 8 h and concentrated under 
vacuum. The resulting residue was dissolved in ethyl acetate and washed with 
water to give a suspension which was exhaustively extracted with ethyl acetate 
then dichloromethane. The organics were dried over magnesium sulfate and 
10 concentrated. Column chromatography (25% ethyl acetate/hexanes 10% 
methanol/ethyl acetate) gave 2.40 g (86%) as a Ught yellow foam solid. Mass 
spec.: 533.30 (MH)*. 

(R)-l-Hydroxy-3-(2-(methoxymethyl)-7-methyl-2H-indazol-5-yl)propan-2-yl 4- 
15 (2-oxo-l ,2-dihydroquinolin-3-yl)piperidine-l-carboxylate 



(R)-l-Methoxy-3-(2-(methoxymethyl)-7-methyl-2H-indazol-5-yl)-l- 
oxopropan-2-yl 4-(2-oxo-l^-dihydroquinolin-3-yl)piperidine-l-carboxylate (0.70 
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g, 1.32 mmol) was dissolved in tetrahydrofuran (10 mL) and cooled to O'C. To 
this solution was added lithium borohydride (0.12 g, 4.0 equiv). After 30 min, 
the ice bath was removed and the mixture stirred at room temperature for 3 h. 
The reaction mixture was diluted with ethyl acetate and carefully quenched with 
5 10% citric acid. The organic layer was separated and washed with water (2X), 
brine (2X), dried over sodium sulfate, and concentrated to afford 0.68 g (99%) 
which was used without purification. Mass spec: 505.3 QAHf. 

(R)-3-(2-(Methoxymethyl)-7-methyl-2H-indazol-5-yl)-l-oxopropan-2-yl4-(2- 
0 0X0- 1 ,2-dihydroquinolin-3-yl)piperidine^ 1 -carboxylate 




l-Hydroxy-3-(2Kmethoxymethyl)-7-methyl-2H-indazol-5-yl)propan-2-yl 
4-(2-oxo-l,2-dihydroquinolin-3-yl)piperidine-l-carboxylate (0.65 g, 1.29 mmol) 
was dissolved in anhydrous dimethyl sulfoxide (5.0 mL). Triethylamine (0.54 
15 mL, 3.87 nmiol) was added and the reaction mixture cooled to ca, 5* C using an 
ice bath. A solution of sulfur trioxide pyridine complex (0.62 g, 3.87 mmol) in 
dimethyl sulfoxide (4.0 mL) was added in one portion. After 1 min, the ice bath 
was removed and the reaction mixture stirred at room temperature for 20 min. 
The reaction mixture was poured into an ice slurry and extracted with ethyl 
acetate (3X). The combined organic extracts were washed with 10% citric acid 
(2X), water (2X), 5% sodium bicarbonate (2X), brine (2X), dried over sodium 
sulfate, and concentrated. Column chromatography afforded 0.55 g (85%). 'H- 
NMR (DMSO. da, 500 MHz) 5 1.90 (s. 3H), 2.48 (s, 3H), 2.51 (m, 2H), 2.71-2.95 
(m, 4H), 4.51 (m, IH), 4.72-4.84 (m, IH), 6.31-6.46 (m, IH), 6.91 (d, 7=4.0, IH), 
8.36 (s, IH), 11.74 (s, IH). Mass spec: 503.3 (MH)\ 
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(R)- 1 -( I H-Imida20l-2-yl)-2-(2-(methoxymethyl>7-methyl-2H-md 

4-(2-oxo-l,2-dihydroquinolin-3-yl)piperidine-l-carboxylate 




5 3-(2-(Methoxymethyi)-7-mcthyl-2H-inda2ol-5-yl)-l-oxopropan-^^^ 
oxo-l,2-dihydroquinolin-3-yl)piperidine-l-carboxylate (0.53 g, 1.06 mmol) and 
glyoxal trimer (0.22 g, 1.06 mmol) were combined in a 1,4 dioxane/water mixture 
(6:1, 7.0 mL). To this was added 28% ammonia in water (0.12 mL, 3.18 nmiol) 
and the reaction stirred at 80* C for 16 h. After cooling to room temperature, the 
10 solvents were removed and the crude mixture dissolved in methylene chloride 
which was washed with water (2X), brine (2X), dried over magnesium sulfate, 
and concentrated. Column chromatography afforded 0.22 g (40%). Mass spec.: 
541.4 (MHf. 

15 (R)-l-(l-(3,5-difluorobenzyl)-lH-imidazol-2-yl)-2-(2-(methoxymethyl)-7- 
methyl-2H-inda2ol-5-yI)ethyl 4-(2-oxo- 1 ,2-dihydroquinolin-3-yl)piperidine-l - 

carboxylate 
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F 



l-(lH-Iimdazol-2-yI)-2-(2-(methoxymethyl)-7-methyl-2H-mdazoI-5- 
yl)ethyl 4-(2Hjxo-l,2-<iihydroquinolin-3-yl)piperidine-l-cart)oxylate (102 mg, 
0.19 mmol), 3,5- difluorobenzyl bromide (27.0 \sL, 0.21 mmol, 1.1 equiv), and 
5 potassium carbonate (54 mg, 3.0 equiv) were combined in dimethylformamide 
(2.0 mL). After stirring at room temperature for 16 h, the reaction mixture was 
removed in vacuo and tlie residue purified by column chromatography to afford 
72.0 mg (57 %). Mass spec.: 667.4 (MH)*. 

0 EXAMPLE 78 

(R)-l-(l-(3^-dinuorobenzyI).lH-imidazol-2.yl).2-(7-methyl-lH-indazol-5- 
yl)ethyl4-(2-oxo-l^-dihydroquinolin-3-yl)piperidine-l-carboxylate 

HN'N 




F 



l-(l-(3,5-difluorobenzyl)-lH-imidazol-2-yl)-2-(2-(methoxymethyl)-7- 
15 methyl-2H-inda20l-5-yI)ethyl 4-(2-oxo-l,2-dihydroquinolin-3-yl)piperidine-l- 
carboxylate (72.0 mg, 0.108 mmol) and acetyl chloride (0.18 mL) were combined 
in methanol (2.0 mL) and heated at reflux for 1 h. After cooling to room 
temperature, the solvents were removed in vacuo. Column chromatography 
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afforded 47 mg (70%). 'H-NMR (CD3OD. 500 MHz) 6 1.38-2.05 (m, 3H), 2.45 
(s, 3H), 2.70-3.05 (m, 3H). 3.24 (dd, 7=7.3, 7.3, IH), 3.45-3.55 (m. IH), 4.05- 
4.40 (m, 2H), 5.05-5.45 (m, 2H), 5.50 (s, IH), 5.95 (bs, IH), 6.34-6.90 (m, 4H), 
7.17 (s, IH). 7.25 (m. 2H), 7.34 (d, 7=8.2, IH), 7.45-7.75 (m, 3H), 7.90 (s, IH). 
5 Mass spec.: 623.3 (MH)*. 

(±)-terJ-Butyl2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)inethyl)-2H-inda2ol-5-yl)- 
l-( l-(2-nitrophenyl)- lH-iniidazoI-2-yl)ethylcarbainate 

\l ^ 



[trimethylsilyl]cthoxy }mcthyl]-2H4ndazol-5-yl)ethylcaibamate (25 mg, 0.53 
mmol), l-fluoro-2-nitrobenzcne (14 mg, 0.13 mmol), and potassium carbonate 
(18.2 mg, 0.13 nmiol) were combined in acetonitrile (1.0 mL) and heated via 
microwave at 125*C for 30 h. The reaction was concentrated, dissolved in 
15 methylene chloride, and washed with water (2X), brine (2X), dried over sodium 
sulfate, and concentrated. Purification by column chromatography afforded 20.4 
mg (65%) . 

EXAMPLE 79 

20 (±)-iV-(2-(7-MethyI-lH.indazol-5-yl>l-(l-(2-nitrophenyl)-m 
yl)ethy])-4-(2H>xo4^2-dihydroquinazolin-3(4H)-yl)piperidi^ 




tert-Butyl-l-(lH-iinidazol-2-yl)-2-(7-methyl-2-[{2- 
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HN-N 



tert-Butyl2-(7-me%l-2-((2-(trimethyIsilyl)ethoxy)methyl)-2H-indazol-5- 
yJ)-l-(l-(2-mtrophenyl)-lH-iinidazoI-2-yl)ethylcarbamate (20.4 mg, 0.034 mmol) 
was dissolved in a trifluoroacetic acid/methylene chloride mixture (1:1,2 mL) 
5 and stirred under nitrogen for 3 h. The solvent was removed in vacuo and the 
resulting crude mixture passed through a strong cationic exchange column. After 
washing the column with several volumes of methanol, the desired amine was 
obtained by washing the column with 2 M ammonia in methanol which after 
concentration was immediately dissolved in dimethylft)nnamide (1.0 mL). The 

10 mixture was cooled to 0°C and treated with carbonyl diimidazole (6.0 mg, 0.036 
mmol, 1.1 equiv). The reaction was stirred for 5 min at 0°C, warmed to room 
temperature, stirred for 10 min, treated with 3-(piperidin-4-yl)-3,4- 
dihydroquinazolin-2(lH)-one (8.3 mg, 0.036 nunol, 1.1 equiv), and stirred at 
room temperature overnight. The solvent was evaporated and the residue purified 

15 by column chromatography to afford 4.0 mg (13%, 2 steps). 'H-NMR (CD3OD, 
500 MHz) 6 1.50-1.78 (m, 5H), 2.50 (s, 3H), 2.70-2.95 (m, 2H), 3.90^.35 (m, 
4H). 4.40-4.60 (m, IH). 5.50 (s. IH). 6.71-7.88 (m, 1 IH), 7.70 (m. IH), 7.95 (s, 
IH), 8.26 (d, 7=8.6, IH). Mass spec.: 620.48 (MH)*. 

20 (±)-Methyl2-(4-(8-fluoro-l,2-dihydro-2-oxoquinazolin-3(4H)-yl)piperidine-l- 



carboxamido)-3-(7-methyl-lH-indazol-5-yl)propanoate 
N-NH .. F 
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A Stirred solution of 2-ainino-3-(7-methyl-lH-indazol-5-yl)-propionic 
acid methyl ester (0.36 g, 1.54 mmol) in tetrahydrofuran (15 mL) at 0°C was 
treated with carbonyl diimidazole (0.20, LI equiv). The reaction was stirred for 
5 min at O^C, wanned to room temperature, stirred 10 min, and treated with 8- 
5 fluoro-3,4-dihydro-3-(piperidin-4-yl)quinazolin-2(lH)-one (0.38 g, LI equiv). 
The mixture was stirred at room temperature overnight. The solvent was 
evaporated and the residue purified by column chromatography to give 0.41 g 
(53%) as a white powder. ^H-NMR (CDCI3, 500 MHz) 5 1.53-1.68 (m, 4H), 2.48 
(s, 3H), 2.82 (m, 2H), 3.05 (m, 6H), 3.09 (dd, Jab=I^J, 6.1, IH), 3.14 (dd, 
10 Xtfl=14.0, 6.1, IH), 3.35 (bs, IH), 3.68 (s, 3H), 3.88-4.02 (m, 2H), 4.22 (d, 

Jab^ISA IH), 4.25 (d, Jab^153, IH), 4.44 (m, IH), 4,71 (dd, 7=6.1, 6.1, IH), 
6.78 (d, 7=7.3, IH), 6.84 (ddd, 7=7.6, 7.6. 4.9, IH), 6.88-6.95 (m, 2H), 7.28 (s, 
IH), 7.91 (s, IH). Mass spec.: 509.25 (MH)^ 

15 (±)-2-(4-(8-Fluoro-2-oxo-l,2-dihydroquinazolin-3(4H)-yl)piperidine-l- 
carboxamido)-3-(7-methyl- 1 H-indazol-5-yl)propanoic acid 




A suspension of (±)-methyl 2-(4-(8-fluoro-l,2-dihydro-2-oxoquinazolin- 
3(4H)-yl)piperidine- l-carboxamido)-3-(7-methyl- lH-indazoI-5-yl)propanoate 

20 (0.4 g, 0.79 mmol) in 1 : 1 tetrahydrofiiran/methanol (30 mL) at room temperature 
was treated with a solution of lithium hydroxide (83 mg, 2.5 equiv) in water (4 
mL) and stirred at room temperature overnight. The solvents were evaporated 
and the pH was adjusted to ca. 1 with 1 N hydrochloric acid. The resulting white 
suspension was stored at 4*C overnight and the product was collected by 

25 filtration, washed with a small amount of water, and dried in vacuo to afford 0.21 
g (74 %) as a white powder. Mass spec.: 495.06 (MH)^ 
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Similarly prepared: 

(±)-2-(4-(2-Oxo-l ,2-dihydroquinazolin-3(4H)-yl)piperidine- 1 -carboxainido)-3- 
(7-methyl-lH-indazol-5-yl)propanoic acid 
N-NH 




Mass spec.: 477.12 (MH)*. 

(±)-A^-(l-Amino-3-{7-iiiethyl-lH-inda2oI-5-yl}-l-oxopropan-2-yl)-3-(8-fluoro-2- 
oxo-l,2-dihydroquinazolin-3[4H]-yl)piperidine-l-carboxamide 

F 

H 




10 A stirred solution of 2-(4-{8-fluoro-2-oxo-l,2-dihydroquinazolin-3[4H]- 

yl}piperidine-l-carboxainido)-3-(7-methyl-lH-indazol-5-yl)propanoic acid (0.30 
g, 0.61 mmol) in dimethylfonnamide (10 mL) was cooled to 0°C and sequentially 
treated with methylene chloride (5 mL), 7 N ammonia in methanol (0.18 mL, 2 
equiv). MiV-dusopropylethylamine (0.27 mL. 2.5 equiv), and PyBop® (0.34 g, 

15 0.73 mmol). The solution was stirred for 1.5 h and concentrated. The product 
was purified by column chromatography to give 0.25 g (82%). Mass spec.: 
494.08 (MHf. 

(±)-A^-(l-Cyano-2-{7-methyl-lH-indazol-5-yl}ethyl)-4-(8-fluoro-2-oxo-l,2- 
20 dihydroquinazolin-3[4H3-yl)piperidine-l-caiboxamide 
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A stirred solution of A/'-(l-amino-3-{7-methyHH-indazol-5-yl}-l- 
oxopropan-2-yl)-3-(8-fluoro-2-oxo-l,2-Kiihydroquinazolin-3[4H]-yl)p^^ 
carboxamide (0.25 g, O.S mmol) in pyridine (8 mL) at O^C was treated with 

. 5 trifluoroacetic anhydride (0.35 mL, 5.0 equiv), The mixture was stirred for 30 
min and quenched by the addition of excess methanol. The solvents were 
evaporated and the crude mixture dissolved in ethyl acetate which was washed 
with 5% citric acid (2X), water (2X), brine (2X), dried over sodium sulfate, and 
concentrated. The residue was purified by column chromatography to afford 0.25 

10 g (100%). Mass spec.: 477.04 (MH)^ 

EXAMPLE 80 

(±)-4.(8-Fluoro-2^xo-l^-^ihydroquiiiazoIin-3[4H]-yl)-N-(2 

indazol-5-yl}-l-{lH-tetrazol-5-yl}ethyl)piperidin-l-carb6xaiiiide 

HN-'N F 




\ / 



A stirred solution of 4-A^-(l-cyano-2-{7-methyMH-indazol-5-yI}ethyl)- 
4-(8-fluoro-2-oxo-l,2-dihydroquinazolin-3[4H]-yl)piperidine-l-carboxaniide 
(0.25 g, 0.5 mmol) in tetrahydrofuran (6 mL) was treated with azidotrimethyltin 
(0.16 g, 0.77 nunol). The resulting suspension was heated at reflux overnight 
20 The solvents were removed. TTie crude product was dissolved in ethyl acetate, 
washed with water (2X), brine (2X), dried over sodium sulfate, and concentrated. 
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The residue was purified by column chromatography to afford 0.19 g (73%). 
MS: = 1.44 min, 519.10 (MH)*. 

(±)-rg/t-Butyl-4-({5-(l-[4-(8-fluoro-2-oxo-l,2-dihydroqumazolin-3[4H]- 
yl)piperidine-l-carboxamido]-2-(7-methyl-lH-indazol-5-yl)ethyl)-lH-tetrazol-l- 
yl } methyl)piperldine- 1 -carboxylate 

HN-N 




and 

(±)-tert-Butyl-4-({5-(l-[4-(8-fluoro-2-oxo-1.2-dihydroquinazolin-3[4H]- 
10 yl)piperidine-lK;arboxamido]-2-(7-methyl-lH-inda2ol-5-yl)ethyl)-2H-tetra2ol-l- 

yl }methyl)piperidine-l-carboxylate 

F 




To a stined solution of 4-(8-fluoro-2-oxo-U-dihydroquinazolin-3[4H]- 
yl)-N-(2{7-methyl-lH-indazol-5-yl}-l-{lH-tetrazol-5-yl}ethyI)piperidin-l- 
15 carijoxamide (50 mg, 0.1 mmol) and terf-butyl 4-(hydroxymethyI)piperidine.l- 
carboxylate (22 mg, 0.1 mmol) in dry tetrahydrofuran (3.0 mL) at 0°C was added 
■ I one portion triphenylphosphine (27.5 mg, 0. 1 1 mmol) followed by a dropwise 



mi 
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addition of diethylazodicarboxylate (10 \iL, 0.105 mmol). The resulting mixture 
was stirred briefly at 0°C and then allowed to warm to room temperature. After 
16 h, the solvent was removed and the residue purified by column 
chromatography to afford tert-butyl-4-({5-(l-[4-(8-fluoro-2-oxo-l,2- 
5 dihydroquina2olin-3[4H]-yl)piperidlne-l-carboxamido]-2-(7-methyl-lH-indazol- 
5-yI)ethyl)-lH-tetra2ol-l-yl}methyl)piperidine-l-carboxylate. MS: tn = 1.44 
min, 716.17 (MH)* and tert-butyl-4-({5-(l-[4-(8-fluoro-2-oxo-l,2- 
dihydroquina2olin-3[4H]-yl)piperidine-l-carboxamido]-2-(7-methyl-lH-indazoI- 
5-yl)ethyl)-2H-tetrazol-l-yl}methyl)piperidine-l-caiboxylate. MS: tg = 1.45 
10 min, 716.16 (MH)*. 

EXAMPLE 81 

(±)-4-(8-Fluoro-2-oxo-l,2-dihydroquinazoUn-3(4H>yI)-N-(2-[7-methyl-lH- 
indazol-S-yl]-l-[l-(piperidin-4-yImethyl)-lH-tetrazol-5-yl]ethyl)piperidin-l- 
15 carboxamide 



feit-ButyI-4-((5-(l-[4-(8-fluoro-2-oxo-l,2-dihydroquinazolin-3[4Hl- 
yl)piperidine-l-carboxamldo]-2-(7-methyl-lH-indazol-5-yl)ethyl)-lH-tetrazol-l- 
yl}methyl)piperidine-l-carboxylate (10 mg, 0.014 mmol) was dissolved in a 1:1 

20 mixture of trifluoroacetic acid and methylene chloride (1.0 mL) and stirred at 
room temperature for 30 min. The solvent was removed under reduced pressure 
and the compound dried in vacuo for 2 h to afford 5.9 mg (68 %). 'H-NMR 
(CD3OD, 500 MHz) 5 1.20-1.48 (m, 4H), 1.50-1.79 (m, 5H) 2.24 (dd, 7=12.5, 
8.6, m, 2.50 (s. 3H), 2.57 (dd, 7=11.6, 11.3, IH), 3.18 (bs, 2H), 3.47 (s, IH), 

25 4.01-4.40 (m, 7H). 5.29(dd, 7=8.2. 7.9, IH), 6.90-7. 15 (m, 4H), 7.37 (s. IH), 7.98 
(s, IH), 8.00 (s, IH). Mass spec.: 616.20(MH)*. 




HN-N 



F 
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EXAMPLE 82 

(±)-4.(8-Fluoro-2^xo.l,2^1lhydroqiiinazoIin-3(4H).yl).N-(2-[7-methyl-lH. 
indazol-5-yl]-l-[2-(piperidin4-ylmethyl>lH-tetrazol-5-yl]ethyl)piperi^ 

carboxamide 

HN'N F 



5 




/m-Butyl-4-({5-(l-[4-(8-fluoro-2-oxo-l,2-dihydroquina2oUn-3[4H]- 
yl)piperidine-lKarboxamido]-2-(7-methyl-lH-inda2ol-5-yl)ethyl)-2H-tetrazol-l- 
yl}inethyl)piperidiiie-l-carboxyIate (5.5 mg, 0.008 mmol) was dissolved in a 
trifluoroacetic acid/methylene chloride mixture (1:1, 1.0 mL) and stirred at room 

10 temperature for 30 min. The solvent was removed under reduced pressure and 
the compound dried in vacuo for 2 h to afford 2.6 mg (53 %). 'H-NMR (CD3OD, 
500 MHz) 5 1.27-1.77 (m, 9H), 2.27 (bs, IH), 2.54 (s, 3H), 2.65 (s, IH), 2.74- 
2.95 (m, 4H), 4.06-4.25 (m, 4H), 4.87 (m, IH), 4.52-4.62 (m, 2H). 5.42 (dd. 
y=8.5. 7.3. IH), 6.90-7.03 (m, 3H), 7.12 (s. IH). 7.36 (s. IH). 7.96 (s. IH). Mass 

15 spec.: 616.20(MH)*. 

(±)-2-(terr-But0xycarbonyl)-3-(7methyl-lH-indazol-5-yl)propanoicacid 



HN-N 




Methyl-2-amino-3-(7-inethyl-lH-indazol-5-yl)propanoate (4.8 g, 20.6 
mmol) and di-/m-butyl dicarijonate (11.2 g. 51.5 mmol) were combined in a 1.4- 
dioxane/water mixture (3:1, 108 mL). To this solution was added 10 N sodium 
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hydroxide (35 mL) and the mixture stirred at room temperature overnight. After 
removing the solvents, the crude mixture was diluted with water and extracted 
with diethyl ether (2X). The aqueous phase was carefully acidified to ca. pH 2.0 
by addition of concentrated hydrochloric acid and extracted with ethyl acetate 
5 (3X). The organics were pooled together, washed with brine (2X), dried over 
sodium sulfate, and concentrated to afford 15.6 g (76 %). Mass spec: 320.10 
(MHf. 

(±H^/t-Butyl l-{2-(pyridin-2-yl)hydra2inyl}-3-(7-methyl-lH-inda2ol-5-yl)-l- 
10 oxopropan-2-ylcarbamate 




2-(ter/-Butoxycarbonyl)-3-(7-methyl-lH-indazol-5-yl)propanoic acid (0.1 
g, 0.31 nunol) and iso-butyl chloroformate (49 |xL, 0.37 mmol) were combined in 
dry tetrahydrofuran (4.0 mL) at O'C. Triethylamine (0.13 mL, 0.93 mmol) was 

15 added to the reaction mixture which was briefly stirred before addition of 2- 
hydrazinopyridine dihydrochloride salt (58 mg, 0.31 mmol). The reaction 
mixture was allowed to warm to room temperature overnight. The reaction was 
concentrated, redissolved in dichloromethane, washed with water (2X), brine 
(2X), dried over sodium sulfate, and concentrated. Column chromatography 

20 afforded 70.0 mg (55%). Mass spec.: 41 1.07 (MH)*". 

(±)-tert-Butyl-l-([l,2,4]triazolo[4,3-a]pyridine-3-yl)-2-(7-methyl-lH-indazol-5- 

yl)ethylcaibamate 
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tert-Butyl l-{2-(pyridin-2-yl)hydrazinyl}-3-(7-methyl-lH-in<iazol-5-yl)- 
l-oxopropan-2-yIcarbamate (70 mg, 0.17 mmol), triphenylphosphine (54 mg, 0.2 
mmol), and trimethylsilyl azide (25 nL, 0. 19 mmol) were combined in dry 
5 tetrahydrofuran (2.0 mL) at O'C. Diethylazodicarbaoxylate (33 jiL. 0.2 mmol) 
was added to the reaction mixture to afford a brown solution which was stirred at 
room temperature for 2 h. The solvents were removed in vacuo and the crude 
mixture purified by column chromatography to afford 45.2 mg (71 %). Mass 
spec.: 393.04 (MH)*. 

0 

(±)-l-([l,2,4]Tria2olo[4,3-a]pyridine-3-yl)-2-(7-methyl-lH-indazol-5- 



yl)ethanamine 

HN'N 




te/t-Butyl-l-([l,2,4]triazolo[4.3-a]pyridine-3-yl)-2-(7-methyl-lH- 
15 indazol-5-yl)ethyIcarbamate (43.2 mg, 0. 1 1 mmol) was dissolved in a 

trifluoroacetic acid/methylene chloride mixture (1:1,2 mL) and stirred under 
nitrogen for 1 h. The solvent was removed in vacuo and the resulting crude 
mixture passed through a strong cationic exchange column. After washing the 
column with several volumes of methanol, the desired amine was obtained by 
20 washing the column with 2M ammonia in methanol. Concentration afforded 33 
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mg (93 %) of the crude product which was used without purification, 'H-NMR 
(CD3OD, 300 MHz) 5 2.41 (s, 3H). 3.50-3.66 (m, 2H), 5.50 (bs, 2H), 6.63 (dd, 
7=6.6. 6.2, IH), 6.95 (s, IH), 7.11-7.20 (s, IH), 7.38 (s, IH), 7.71 (d. 7=9.2, IH). 
7.88 (d, 7=7.0, IH), 7.91 (s, IH). Mass spec: 293.02 (MH)*. 

EXAMPLE 83 

(±)-Ar-(l-([lA41TriazoIo[4>a]pyridin.3-yl)-2-(7-iiiethyI-lH-indaM 
yl)ethyl)-4-(8-fluoro-2M>xo-l>dihydroqpiiiiazolin-3(4H)-yl)piperidine-^ 

carboxamide 




10 

A stirred solution of l-([l,2,4]triazolo[4,3-a] pyridine-3-yl)-2-(7-methyl- 
lH-indazol-5-yl)ethanainine (30 mg, 0.1 mmol) in dimethylformamide (1.0 mL) 
at 0°C was treated with carbonyl diimidazole (17.5 mg, 1.1 equiv). The reaction 
was stirred for 5 min at O^C, warmed to room temperature, stirred for 10 min, and 

15 treated witfi 8-fluoro-3-(piperidin-4-yl)-3,4-dihydroquinazolin-2(lH)-one (26.0 
mg, 1.1 equiv). The mixture was then stirred at room temperature overnight. The 
solvent was evaporated and the residue purified by column chromatography to 
afford 30 mg (53%). 'H-NMR (CD3OD, 300 MHz) 5 1.25-1.60 (m, 5H), 2.50 (s, 
3H), 2.67-2.81 (m, 2H). 3.60 (s, IH). 3.62 (s. IH), 3.12-4.18 (m, 4H), 4.25-4.45 

20 (m, IH), 5.80 (dd, 7=8.1. 8.1, IH), 6.08-7.04 (m, 4H), 7.10 (s, IH), 7.35-7.44 (s, 
IH), 7.49 (s, IH), 7.70 (m, IH). 7.96 (s. IH), 8.41 (d, 7=7.0. IH). Mass spec.: 
568.10 (MH)*. 

(±)-Ben2yI3-(7-methyl-lH-indazol-5-yl)-l-(neopentylamino)-l-oxopropan-2- 
25 ylcaibamate 
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HN-N 



2-(Ben2yloxycaibonyl)-3-(7-methyl-lH-indazoI-5-yl)propanoic acid (0.2 
g, 0.57 mmol), hydroxybenzotriazole (84 mg, 0.62 mmol), l-(3-dimethyl 
aininopropyl)-3-ethyl carbodiimide hydrochloride (0.12 g, 0.62 mmol), and 2,2- 
5 dimetiiylpropan- 1-amine (74 pL, 0.62 mmol) were combined in ethyl acetate (6.0 
mL). To this solution was added triethylamine (0.24 mL, 1.7 mmol) and the 
reaction mixture stirred at 40*C for 2 h. After cooling to room temperature, the 
mixture was dUuted with ethyl acetate, washed with 5% citric acid (2X), brine 
(2X), dried over sodium sulfate, and concentrated to afford 0.21 g (88%). Mass 
10 spec.: 423.06 (MH)*. 

(±)-Benzyl2-(7-methyl-lH-indazol-5-yl)-l-(l-neopentyl-lH-tetra2ol-5- 

yl)ethylcarbamate 

HN-N 



15 A solution of benzyl 3-(7-methyl-lH-indazol-5-yl)-l-(neopentyIamino)-l- 

oxopropan-2-ylcarbamate (0.17 g, 0.402 mmol) in chloroform (0.5 mL) was 
added to a mixture of phosphorus pentachloride (0.17 g, 0.802 mmol) and 
quinoline (0.2 mL) in chloroform (1.0 mL). After stirring at room temperature 
for 2 h, the solvents were removed in vacuo. The cmde mixture was dissolved in 

20 acetonitriie (2.0 mL) and treated with sodium azide (78 mg, 3.0 equiv). After 
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stirring the mixture at 40*C overnight, the solvents were removed and the crude 
mixture dissolved in methylene chloride which was washed with water (2X), 
brine (2X), dried over sodium sulfate, and concentrated. Colunm 
chromatography afforded 73 mg (40%, 2 steps). ^H-NMR (CD3OD. 500 MHz) 5 
5 0.82 (s, 9H), 2.46 (s, 3H), 2.30-3.46 (m, 2H), 3.69 (d, 7=14.3, IH), 3.93 (d, 
7=14.3, IH), 4.98«5.13 (m, 2H), 5.30 (m, IH), 6.02 (d, 7=8.9. IH), 6.86 (s, IH), 
7.25-7.35 (m, 5H), 7.94 (s, IH). Mass spec.: 448.19 (MH)\ 



(±)-2-(7-MethyMH-indazol-5-yl)-l-(l-neopentyl-lH-tetra2ol-5-yl)ethanamine 



10 




A solution of benzyl 2-(7-methyl-lH-indazol-5-yl)-l-(l-neopentyl-lH- 
tetrazol-5-yl)ethylcarbamate (70.0 mg, 0.156 mmol) in methanol (2.0 mL) was 
flushed with nitrogen, and treated with palladium (10% on charcoal, 7.0 mg). 
The flask was flushed with hydrogen and allowed to stir under a balloon of 
15 hydrogen overnight. The reaction was flushed with nitrogen, filtered through 
celite, and concentrated. Colunm chromatography gave 48.0 mg (quant.). Mass 
spec.: 314.17 (MH)^ 

EXAMPLE 84 

20 (±)-iV.(2-(7-Methyl-lH-indazoKS-yl)-l-(l-neopentyl-lH-tetrazol*5-^^^ 

4-(2-oxo-l^Klihydroquinazolin-3(4H)-yl)piperidine-l-carboxamide 
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A stined solution of 2-(7-methyl-lH-indazol-5-yl)-l-(l-neopentyl-lH- 
tetra20l-5-yl)ethanamine (20.0 mg, 0.06 mmol) in dimethylfonnamide (1.0 mL) 
at 0°C was treated with carbonyl diimidazole (11 .0 mg, 1 . 1 equiv). The reaction 
5 was stirred for 5 min at O'^C, warmed to room temperature, stirred for 10 min, and 
treated with 3-(piperidin-4-yl)-3,4-dihydroquinazolin-2(lH)-one (15.0 mg, 1.1 
equiv). The mixture was stirred at room temperature overnight. The solvent was 
evaporated and the residue purified by column chromatogr^hy to afford 22.0 mg 
(64%). 'H-NMR (CD3OD, 500 MHz) 5 0.90 (s, 9H), 1.35-1.60 (m, 4H), 2.53 (s, 
10 3H). 2.71-2.85 (m, 2H), 3.41-3.52 (m. 2H). 3.98-4.14 (m. 5H), 4.24 (d, 7=14.3, 
IH), 4.34 (m, IH), 6.77 (d. 7=7.9, IH), 6.94 (dd, 7=:7.6. 7.3, IH), 7.06-7.17 (m, 
3H), 7.45 (s, IH), 7.88 (s, IH), 7.98 (s. IH). Mass spec.: 571.28 (MH)^ 

Methyl 2-(benzyloxycaibonyl)acrylate 

1 

15 CbzNH C02Me 

To a flame dried three neck round bottom flask, was added methyl 2- 
(benzyloxycart)onyI)-3-hydroxypropanoate (129 g, 509 mmolX anhydrous 
methylene chloride (2 L), and methanesulfonyl chloride (49.3 mL, 636 mmol). 
The mixture was cooled to -15*C -» 20''C for 20 min while stirring with a 

20 mechanical stirrer. Triethylamine (213 mL, 1527 mmol) was added diopwise 
ensuring the inner temperature of the reaction mixture did not exceed 0°C (the 
addition of the first equivalent of triethylamine was exothermic). After the 
addition of triethylamine, the mixture was stirred at 0°C for 30 min, then the 
cooling bath was removed and the mixture was stirred at room temperatare for 

25 1 .5 h. Methanol (21 mL) was added to quench excess methanesulfonyl chloride. 
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10 



15 



20 



The mixture was washed ponionwise with 0.5% aq. potassium hydrogen sulfate 
to pH 5, then sat. sodium bicarbonate/brine (1 :2 by volume) and brine. The 
methylene chloride solution was dried over anhydrous sodium sulfate. After 
filtration, the solvents were removed and the residue was subjected to column 
chromatography on silica gel using 1:9 ethyl acetate/hexanes as eluent to afford 
the title compound as a colorless very viscous oil, which recrystalized upon 
standing at room temperature, OX and -15**C (1 1 1 g, 92% yield). ^H-NMR 
(DMSO-d6) 5 8.96 (s, IH), 7.39 - 7.35 (m, 5H), 5.76 (s, IH), 5.60 (s, IH), 5.10 
(s, 2H), 3.71 (s, 3H); ^^C-NMR (DMSO-da) 5 163.7, 153.5, 136.3, 133.3, 128.8, 
128.3, 128.1, 127.8, 65.9, 52.3. 

(Z)-Methyl3-(4-amino-3,5-dimethylphenyl)-2-(benizyloxycarbonyl)acrylate 



A 2 L round bottom flask, was charged with 4-iodo-2,6- 
dimethylbenzenamine hydrochloride salt (55 g, 194 mmol), methyl 2- 
(benzyloxycarbonyl)acrylate (59.2 g, 252 mmol), tetrabutylammonium chloride 
(59.2 g, 213 nunol), palladium acetate (4.34 g, 19.4 nunol), and tetrahydrofuran 
(1.2 L, degassed by a flow of nitrogen for 30 min). The mixture was stirred to 
form a suspension and degassed by a flow of nitrogen for 30 min. Triethylamine 
(1 10 mL, 789 nunol) was then added and the resulting mixture was heated at 
reflux for 3h. After cooling to room temperature, the reaction mixture was 
filtered through a pad of celite and washed twice with tetrahydrofuran (2 x 100 
mL). The solvents were removed and the residue was dissolved in methylene 
chloride which was extracted with water (3X), brine (2X), dried over sodium 
sulfate and concentrated Column chromatography on silica gel using 1:9 ethyl 
acetate/methylene chloride as eluent afforded a tan solid, which was recrystalized 
from methanol (210 mL) and water (100 mL). After filtration, the solid was 
washed with ice cold 1:1 methanol/water mixture and then dried under high 
vacuum overnight at room temperature to afford the title compound ( 58.0 g. 
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65%) as a light tan solid. NMR shows a 2.7: 1 ratio of Z and E isomers which 
were not separated. 'H-NMR (DMSO-de) 8 8.79 (s, 0.73H), 8.51 (s, 0.27 H), 
7.40 - 7.21 (m, 8H). 5.24 (s, 2H). 5.13 (s. 1.46 H), 5.00 (s, 0.54 H). 3.68 (s. 2.2 
H), 3.61 (s, 0.8 H), 2.05 (s, 6H); "C-NMR (DMSO-dg) 6 166.0, 154.7, 146.9, 
5 137.2. 135.8. 130.9, 128.3, 127.7,^127.3, 120.3. 120.0, 119.4. 65.3, 51.7. 17.8. 

(R)-Methyl 3-(4-amino-3,5-diinethylphenyl)-2-(benzyloxycarbonyl)propanoate 



10 (benzyloxycart)onyl)acrylate (84.5 g, 239 mmol) was weighed into a flame-dried 
2 L Parr shaker, followed by the addition of methylene chloride (300 mL) and 
methanol (300 mL). The bottle was swirled to form a light brown suspension, 
and this suspension was degassed by a flow of nitrogen for 30 min. Following 
addition of (-)-1.2-bis((2/?,5/?)-2.5- 

15 diethylphospholano)bezene(cyclooctadiene)rhodium(I) tetrafluoroborate 

([(2i?,5/?)-a-DuPhosRh]BF4) ( 2.1 1 g, 3.20 mmol), the botfle was put onto a Pair 
Hydrogenator. After 5 cycles of purging with hydrogen (60 psi) and vacuum, the 
final hydrogen pressure was set at 65 psi and the suspension was agitated at room 
temperature for 16h (after 3 h, the suspension became a clear solution), and the 

20 reaction was complete. Solvents were removed and the residue was subjected to 
flash chromatography on silica gel using ethyl acetate/metiiylene chloride (1:9) as 
the eluent to afford the title compound as a very light tan solid (82.9 g, 98% 
yield). 'H-NMR (DMSO-dfi) 6 7.70 (d, J = 7.9 Hz, IH), 7.37 - 7.28 (m. 5H). 
6.68 (s. 2H), 5.00 (s. 2H), 4.41 (s, 2H). 4.15 - 4.10 (m, IH), 3.62 (s, 3H), 2.82 

25 (dd, J = 13.7, 5.2 Hz, IH), 2.65 (dd, J = 13.4, 9.8 Hz, IH), 2.04 (s, 6H); "C- 

NMR (DMSO-ds) 8 172.5, 155.9, 142.6, 136.9, 128.3, 128.2, 127.7. 127.5, 124.0, 
120.4, 65.3. 56.1, 51.7, 35.9, 17.7. 

(R)-MethyI2-(benzyloxycarbonyl)-3-(7-methyl-lH-indazol-5-yl)propanoate 




(Z)-Methyl3-(4-amino-3,5-dimethylphenyl)-2- 
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COaMe 



NHCbz 



(R)-Methyl 3-(4-amino-3,5-dimethylphenyI)-2-(benzyloxycarbonyl) 
propanoate (50.0 g, 140 mmol) was weighed into a flame-dried 5 L three neck 
round bottom flask, followed by the addition of toluene (2.40 L) and glacial 
5 acetic acid (120 mL, 2.1 mol). The mixture was mechanically stirred at rt for 10 
min to form a clear solution and potassium acetate (103 g, LOS mol) was added. 
To this white suspension, i^o-amylnitrite (20.7 mL, 154 minol) was added 
dropwise at room temperature and the resulting mixture was stirred at room 
temperature for 16h. Saturated sodium bicarbonate (1 L) was added, followed by 

10 careful addition of solid sodium bicarbonate to neutralize acetic acid. The 

mixture was extracted with a mixture of methylene chloride (2 L) and brine (L5 
L). After separation, the aqueous layer was extracted with methylene chloride 
(500 mL). The combined organic layers were dried over sodium sulfate and 
filtered. Solvents were removed to afford a tan solid, which was washed with 

IS hexanes (2.0 L) and tolune (ISO mL). The solid was recrystallized from acetone 
(260 mL) and hexanes (700 mL). The resulting slight cloudy mixture was cooled 
to room temperature slowly, then 0**C for 1.5 h and -15**C for 1.5 h. The solid 
was £Utered and washed with ice-cold acetone/hexanes (1:1, 200 mL) to afford, 
after drying ovemight under high vacuum, the title compound as creamy crystals 

20 (39.1 g, 76% yield) with >98% purity (checked by a 20 min analytical HPLC 

run). The ee was determined to be 99.8% (conditions: Chiralpak AD column, 4.6 
X 250 nun, 10 jim; A = EtOH, B = 0.05% DEA/heptane; 85%B @1.0 mL/min. 
for 55 min. The retention times for R was 44.6 min and for S was 28.8 min). 'H- 



NMR (DMS0-d6) 6 13.1 (s. IH). 7.99 (s, IH), 7.83 (d, J = 8.2 Hz, IH), 7.41 (s, 
25 IH), 7.29 -7.27 (m, 3H), 7.24 - 7.22 (m, 2H), 7.03 (s, IH), 4.97 (s, 2H), 4.32 - 
4.27 (m, IH), 3.63 (s, 3H). 3.10 (dd. J = 13.7, 4.9 Hz, IH), 2.93 (dd, J = 13.4, 
10.7 Hz, IH), 2.48 (s, 3H); '^C-NMR (DMSO-dc) 5 172.4, 15S.9, 139.2, 136.8, 
133.4, 129.3, 128.2, 127.6, 127.4, 127.2, 122.7, 119.6, 117.6, 65.3, 56.0, 51.8, 
36.5, 16.7. 
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(R)-2-(Benzyloxycarbonyl)-3-(7-methyl- 1 H-indazoi-5-yl)propanoic acid 




A suspension of (R)-methyl 2-(benzyloxycarbonyl)-3-(7-methyl-lH- 
indazol-5-yl)propanoate (0.66 g, 1.71 mmol) in 1:1 tetrahydrofuran/methanol (60 
5 mL) at room temperature was treated with a solution of lithium hydroxide 

monohydrate (189 mg, 2.5 equiv) in water (10 mL). The solution was stined at 
room temperature for 1 h and the solvents evaporated. The resultant residue was 
diluted with water (10 mL) and was adjusted to ca. pH 1.0 with 1 N hydrochloric 
acid. The resultant white suspension was stored at 4°C overnight The product 
10 was collected by filtration, washed by a small amount of water, and dried in 
vacuo for several hours to give 0.58 g (96%). Mass spec.: 354.30 (MH)^ 

(R)-Benzyi 3-(7-methyl- lH-indazol-5-yl> 1 -oxo- 1 -(pyridin-2- 
ylmethylamino)propan-2-ylcarbamate 




15 

2-(Benzyloxycaibonyl)-3-(7-methyl-lH-indazol-5-yI)propanoic (0.47 g, 
1.32 mmol), hydroxybenzotriazole (0.2 g, 1.46 nunol), l-(3-dimethyl 
aniinopropyl)-3-ethyl carbodiimide hydrochloride (0.28 g, 1.46 mmol), and 2- 
picolyl amine (0.56 mL, 1.46 mmol) were combined in ethyl acetate (10.0 mL). 
20 To this solution was added triethylamine (0.56 mL, 4.0 mmol) and the reaction 
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mixture stirred at 40*C for 2 h. After cooling to room temperature, the residue 
was diluted with ethyl acetate, washed with 5% citric acid (2X), brine (2X), dried 
over sodium sulfate, and concentrated to afford 0.42 g (72%). Mass spec: 444.4 



To a solution of benzyl 3-(7-methyHH-indazol-5-yl)-l-oxo-l-(pyridin-2- 
10 ylmethylamino)propan-2-ylcarbamate (75 mg, 0.17 mmol) in 1,2-dichloroethane 
(1.5 mL) was added phosphorus oxychloride (78 fiL, 0.85 mmol) and pyridine 
(0.25 mL, 0.85 mmol). The reaction mixture was heated at reflux for 1 h, cooled 
to room temperature, and concentrated. The resulting residue was partitioned 
between ethyl acetate and saturated sodium bicarbonate. The organic layer was 
15 separated, washed with water (2X), brine (2X), dried over sodium sulfate, and 
concentrated to afford 22 mg (30 %) . *H-NMR (CD3OD, 300 MHz) 8 2.42 (s, 
3H), 3.44 (s, IH), 3.46 (s, IH), 4.82-5.08 (m, 2H), 5.46 (m, IH), 6.50 (m, IH), 
7.99 (d, 7=6.2, IH). Mass spec.: 426.20 (MH)^. 

20 (R)- l-(H-Imidazo[ 1 ,5-a)pyridin-3-yl)-2-(7-methyMH-indazol-5-yl)ethanamine 



5 



(R)-Ben2yl l-(H-imida2o[l,5-a]pyridin-3-yl)-2-(7-methyl-lH-indazol-5- 

yl)ethylcarbamate 



HN-N 




-168- 



wo 2005/056550 



PCTAJS2004/040721 




Benzyl l-(H-imidazo[l,5-a]pyridin-3-yl)-2-(7-methyI-lH-indazol-5- 
yl)ethylcarbamate (50 mg, 0.1 1 mmol) was dissolved in methylene chloride (1.0 
mL) and cooled to O'C. lodotrimethylsilane (67 |jL, 4.0 equiv) was added and the 
5 reaction mixture allowed to warm to room temperature. After stirring for 1 h, 
triethylamine (57 pL, 3.0 equiv) was added to the reaction mixture and stirring 
continued for 30 min. The reaction was diluted with methylene chloride, washed 
with water (2X), brine (2X), dried over sodium sulfate, and concentrated to afford 
26.0 mg (66%) which was used without purification. Mass spec.: 292.3 (MH)*. 

10 

EXAMPLE 85 

(R)-A^-(l-(H-Iniidazo[l,S-a]pyridin-3-yI)-2-(7-methyl-lH-indazol-5-yl)ethyl)- 
4-(2-oxo-l^-dihydroquinazolin-3(4H)-yl)piperiduie-l-carboxaiiiide 



HN-N 




15 A Stirred solution of l-(H-imidazo[l ,5-a]pyridin-3-yl)-2-(7-methyl-lH- 

inda2ol-5-yl)ethanamine (38.0 mg. 0.12 mmol) in dimethylformamide (1.0 mL) at 
O^C was treated with carbonyl diimidazole (21.0 mg, 1.1 equiv). The reaction 
was stirred for 5 min at 0**C, warmed to room temperature, stirred for 10 min, and 
treated with 3-(piperidin-4-yl)-3,4-dihydroquinazolin-2(lH)-one (29.8 mg, 1.1 

20 equiv). The mixture was stirred at room temperature overnight. The solvent was 
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evaporated and the residue purified by column chromatography to afford 29.4 mg 
(45%). ^H-NMR (CD3OD, 500 MHz) 5 1.35-1.60 (m, 4H), 2.50 (s, 3H), 2.72- 
2.86 (m, 2H), 3.44-3.56 (m, 2H), 4.10 (s, 2H), 4.17 (dd, 7=15.0, 13.1, IH). 4.30- 
4.42 (m, IH), 5.72 (dd, 7=7.6. 7.3, IH), 7.01 (s, IH), 7.10-7.20 (m, 2H), 7.42 (s, 
5 IH), 7.50 (d, 7=9.5, IH), 7.96 (s, IH), 8.13 (d, 7=7.3, IH). Mass spec.: 549.68 
(MH)^ 

(±)-ferr-Butyl l-(4-bromo-lH-imidazol-2-yl)-2-(7-methyl-2- 
((2(trimethylsayl)ethoxy)methyl)-2H-indazol-5-yl)ethylcarbamate 
10 and 



15 [trimethylsilyl]ethoxy}methyl]-2H-indazoI-5-yl)ethylcarbamate (73 mg, 0.16 
mmol) was dissolved in methylene chloride and cooled to -78*C. To this was 
added N-bromosuccinimide (24.8 mg, 0.14 nmiol) and the mixture allowed to stir 
at -78'C for 30 min. After wanning to room temperature, the solvent was 
removed and the residue purified by column chromatography to afford 19 mg (22 

20 %) of the monobrominated product and 25 mg (26%) of the bis-brominated 
product, tert'hutyl l-(4-bromo-lH-imidazol-2-yl)-2-(7-methyl-2- 
((2(trimethylsilyl)ethoxy)methyl)-2H-inda2ol-5-yl)ethylcarbamate: 'H-NMR 
(CDCI3, 300 MHz) 5 -0.10 (s, 9H), 0.86-0.95 (m, 2H), 1.33 (s, 9H), 2.51 (s, 3H), 



(±)-r^rr-Butyl l-(4,5-dibromo-lH-imidazol-2-yl)-2-(7-methyl-2-((2- 
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethylcarbamate 




rer/-Butyl-l-(lH-imidazol-2-yl)-2-(7-methyl-2-[{2- 
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3.26 (m, 2H), 4.79-4.93 (m, IH). 5.67 (s, 2H), 6.80 (m, 2H). 7.18 (s, IH), 7.94 (s, 
IH). Mass spec.: 551.99 (MH)*. te/t-Butyl l-(4,5-dibromo-lH-imida2ol-2-yl)-2- 
(7-methyl-2K(2-(trimethylsilyl)ethoxy)methyl)-2H-inda2oI-5-yI)ethylcarbainate: 
'H-NMR (CDCI3, 300 MHz) 8 0.00 (s, 9H), 0.90 (m, 2H), 1.33 (s, 9H), 2.50 (s, 
5 3H), 3.06-3.27 (m, 2H), 3.59 (m, 2H), 4.86 (m, IH), 5.89 (m, IH), 5.66 (s, 2H), 
6.73 (s. IH), 7.14 (s, IH), 7.92 (s. IH). Mass spec: 630.59 (MH)*. 

EXAMPLE 86 

(±).A^-(l-(4-Broino-lH-imidazoI-2-yl).2-(7-methyl-lH.uidazol-5-yl)ethyI)-4- 
0 (2-oxo-l^-dihydroquiiiazoUn-3(4H)-yI)piperidine-l-carboxaiiiide 



fert-Butyl l-(4-bromo-lH-iimdazol-2-yl)-2-(7-inethyl-2- 
((2(trimethylsilyI)ethoxy)methyI)-2H-indazol-5-yl)ethylcarbamate (19.0 mg, 
0.035 mmol) was dissolved in a minimum amount of ethyl acetate, and treated 

15 with hydrochloric acid (4 N in dioxane, 1.0 mL) (1.0 mL). The mixture was 
stirred under nitrogen for 3 days. After removal of the solvents, the crude 
mixture was treated with diethyl ether to give a precipitate which was filtered. 
The resulting solid was dissolved in dimethylformamide (1.0 mL), cooled to 0°C, 
and treated with carbonyl diimidazole (6.2 mg, 0.038 mmol, 1. 1 equiv) and A^W- 

20 diisopropylethylamine (25.0 pL, 4.0 equiv). The reaction was stirred for 5 min at 
O'C, warmed to room temperature, stirred for 10 min, and treated with 3- . 
(piperidin-4-yl)-3,4-dihydroquinazolin-2(lH)-one (10.1 mg, 0.038, 1.1 equiv). 
The mixture was stirred at room temperature overnight. The solvent was 
evirated and the residue purified by column chromatography to afford 7.3 mg, 

25 (36%, 2 steps). 'H-NMR (CD3OD, 500 MHz) 5 1.50-1.71 (m, 4H), 2.55 (s, 3H), 
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2.74-2.93 (m. 2H). 3.16-3.25 (m, 2H). 4.03-4.20 (m, 4H), 4.78 (m, IH). 5.12-5.19 
(m, IH), 6.63 (d, 7=7.9, IH), 6.94 (d, 7=7.9, IH), 6.94-7.00 (m, 2H), 7.04 (s, IH), 
7.12 (s, IH), 7.12 (d, 7=7.3, IH), 7.16 (dd, 7= 7.6, 7.6, IH), 7.40 (s, IH), 7.99 (s, 
IH). Mass spec.: 577.67 (MH)*. 

5 

Similarly prepared: 

EXAMPLES? 

(±)W-(l-(4,5-Dibromo-lH-iinidazol-2-yl)-2-(7-methyl-lH-indazol-5-yl)ethyl)> 
4-(2-oxo-l^-dihydroquinazoIin-3(4H)>yl)piperiduie-l-carboxainide 




'H-NMR (CD3OD, 500 MHz) 8 1.29-1.70 (m, 4H), 2.55 (s, 3H), 2.73- 
2.93 (m. 3H), 4.02-4.21 (m, 4H), 4.88 (m, IH), 5.10-5.19 (m, IH), 6.79 (d, 7=7.9, 
IH), 6.97 (dd. 7=7.6, 7.6. IH), 7.01 (s, IH), 7.12 (d, 7=7.3. IH), 7.16 (dd. 7=7.9. 
7.3. IH), 7.42 (s, IH), 8.00 (s, IH). Mass spec: 657.68 (MH)*. 

(±)-teft-Butyl l-(l-(3,5-difluorobeiizyl>5-bromo-lH-iinidazoI-2-yl)-2-(7-methyl- 
2-((2-(trimethy}silyl)eth6xy)methyl)-2H-indazol-5-yl)ethylcaibamate 
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\l 




F 



terf-Butyl l-(l-(3,5-difluorobenzyl)-lH-iinidazol-2-yl)-2-(7-methyl-2-((2- 
(trimethyIsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethylcarbamate (72.0 mg, 0.12 
mmol) was dissolved in methylene chloride (3.0 mL) and cooled to -78*C. To 
5 this was added A^-bromosuccinimide (18.3 mg, 0. 1 mmol) and the mixture 
allowed to stir at -78*C for 30 min. After warming to room temperature, the 
solvent was removed and the residue purified by column chromatography to 
afford 30 mg (40 %). 'H-NMR (CD3OD, 300 MHz) 5 -0.06 (s, 9H), 0.89 (m, 
2H), 1.33 (s, 9H), 2.44 (s. 3H), 3.15-3.25 (m, IH), 3.57-3.66 (m, 2H), 4.80-5.09 
10 (m. 2H), 6.26 (m, 2H), 6.47-6.66 (m. 2H), 7.12 (s, IH). 7.20 (s. IH). 7.91 (s, IH). 
Mass spec.: 678.3 (MH)*. 



EXAMPLE 88 

(±)-A^-(l-(l-(3,5-DifIuoroben2yl)-5-bromo-lH-iniidazol-2-yl)-2-(7-methyl-2H- 
mdazol-5-yl)ethyl)-4-(2-oxo-l^-dihydroquinazoUn-3(4H)-yl)piperidine-l- 

carboxamide 
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N-NH 




F 



tert-Buiyl l-(l-(3,5-difluorobenzyl)-5-bromo-lH-imidazol-2-yl)-2-(7- 
metJiyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-inda2ol-5-yl)ethylcaA 
(16.0 mg, 0.024 mmol) was dissolved in a minimum amount of ethyl acetate, and 
5 treated with hydrochloric acid (4 N in dioxane, 1.0 mL). The mixture was stirred 
under nitrogen for 3 days. After removal of the solvents, the crude mixture was 
treated with diethyl ether to give a precipitate which was fdtered. The resulting 
solid was dissolved in dimethylformamide (1.0 mL), cooled to 0**C, and treated 
with carbonyl diimidazole (4.0 mg. 0.025 nmiol, 1.1 equiv) and N'N- 

10 diisopropylethylamine (16.7 |iL, 3 equiv). The reaction was stirred for 5 min at 
0°C, warmed to room temperature, stirred for 10 min, and treated with 3- 
(piperidin-4-yl)-3,4-dihydroquina2olin-2(lH)-one (5.8 mg, 0.025, 1.1 equiv). 
The mixture was stirred at room temperature overnight. The solvent was 
evaporated and the residue purified by colunm chromatography to afford 7.5 mg 

15 (52%, 2 steps). 'H-NMR (CD3OD, 500 MHz) 5 1.40-1.58 (m, 4H), 2.42 (s, 3H), 
2.61-2.72 (m, 2H), 3.14-3.24 (m, 2H), 3.92-4.06 (m, 2H), 4.15 (s, 2H). 4.25^.38 
(m, IH), 4.10-5.24 (m, 2H), 5.42 (m, IH), 6.32 (s, IH). 6.33 (s, IH). 6.61-6.78 
(ni, 3H), 6.82 (s, IH), 6.90-6.99 (m, IH), 7.08-7.13 (m, 2H), 7.86 (s, IH). Mass 
spec.: 705.2 (MH)^ 

20 

{±ytert'Buiyl l-(4-methyl-lH-imidazol-2-yl)-2-(7-methyl-2-((2- 
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethylcarbamate 
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\l 




rert-Butyl-3-(7-methyl-2-[{2-[trimethyIsilyl]ethoxy}inethyl]-2H-inda2ol- 
5-yl)-l-oxopropan-2-yIcarbamate (0.14 g, 0.32 mmol) and pyruvic aldehyde (40.0 
pL, 0.64 nunol, 2.0 equiv) were combined in a dioxane/water mixtuie (6:1, 4 
5 mL). To this was added 28% ammonia in water (37.0 pL, 0.97 mmol) and the 
reaction was allowed to stir at 80*C for 16 h. After cooling to room temperature, 
the solvents were removed and the crude mixture dissolved in methylene chloride 
which was washed with water (2X), brine (2X), dried over magnesium sulfate, 
and concentrated. Column chromatography afforded 65.0 mg (42%). Mass 
10 spec.: 486.30 (MH)^ 

(±)-tert-Butyl l-(l-(3-fluorobenzyl)-4-methyl-lH-imidazol-2-yl)-2-(7-methyl-2- 
((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethylcarbamate 

\l 
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tert'Butyl l-(4-methyI-lH-imidazol-2-yl)-2-(7-methyl-2-((2- 
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethylcarbamate (38.4 mg, 0.079 
mmol), 3-fluoro benzylbromide (10.8 pL, 0.083 mmol, 1.05 equiv), and 
potassium carbonate (22.0 mg, 0.16 mmol) were combined in dimethylformamide 
5 (1.0 mL). After stirring at room temperature for 16 h, the solvents were removed 
and the residue purified by colunm chromatography to afford 31.0 mg (64 %). 
'H-NMR (CD3OD, 300 MHz) 8 -0.02 (s, 9H), 0.87-0.98 (m, 2H), 1.31 (s, 9H), 
2.23 (s. 3H), 2.47 (s. 3H), 3.08-3.18 (m, 2H), 3.56-3.71 (m, 2H), 4.89-5.13 (m, 
3H), 5.72 (s, IH), 6,83-7.14 (m, 2H), 7.21 (s, IH), 8.20 (s, IH). Mass spec: 
10 594.47 (MH)"". 

EXAMPLE 89 

(±).A^-(l.(l.(3-FIuorobenzyl)^-methyl-lH-iiiudazol.2-yl).2.^ 
indazol-5-yl)ethyl)-4-(2-oxo4^-dihydroquinazolinO(4H)-yI)piperidine-l- 
15 carboxamide 



terf-Butyl l-(l-(3-fluorobenzyl>4-methyHH-iniidazol-2-yl)-2-(7-methyl- 
2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethylcarbamate (20.0 mg, 
0.034 nmiol) was dissolved in a minimum amount of ethyl acetate, and treated 

20 with hydrochloric acid (4 N in dioxane, 1.0 mL). The mixture was stirred under 
nitrogen for 3 days. After removal of the solvents, the crude mixture was treated 
with diethyl ether to give a precipitate which was filtered. The resulting solid 
was dissolved in dimethylformamide (1.0 mL), cooled to 0**C, and treated with 
carbonyl diimidazole (6,0 mg, 0.037 mmol, 1.1 equiv) and A^W- 

25 diisopropylethylamine (24.3 pL, 3 equiv). The reaction was stirred for 5 min at 




HN^N 



F 
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0°C, warmed to room temperature, stirred for 10 min, and treated with 3- 
(piperidin-4-yI)-3,4-dihydroquinazolin-2(lH)-one (8.5 mg, 0.037 mmol, 1.1 
equiv). The mixture was stirred at room temperature overnight. The solvent was 
evaporated and the residue purified by column chromatography to afford 16.1 mg 
5 (74%, 2 steps) . 'H-NMR (CD3OD, 500 MHz) 5 1.50-1.68 (m, 4H), 2.27 (s. 3H), 
2.46 (s. 3H), 2.77 (m, 2H), 3.20 (m, 2H). 4.01-4.16 (m, 2H), 4.20 (s, 2H), 4.32- 
4.43 (m, IH), 5.13-5.22 (m, 2H), 6.60-6.67 (m, 2H), 6.70 (s, IH), 6.76-6.86 (m. 
2H), 6.87-6.94 (m, IH), 6.96 (dd, 7=8.3, 6.7, IH), 7.07-7.14 (m, 2H). 7.16 (dd, 7= 
7.9, 7.6. IH), 7.25 (s, IH), 7.92 (s, IH). Mass spec.: 621.4 (MH)*. 

10 

EXAMPLE 90 

(±)W-(l-(4-MethyI-lH-iiiiidazol-2-yl)-2-(7-methyl-lH-indazol-5-yl)ethyl)-4- 
(2-oxo-l^dihydroquinazolin-3(4E0-yl)piperidine-l-carboxaniide 



HN-N 




15 rert-Butyl l-(4-methyl-lH-imida2ol-2-yl)-2-(7-methyl-2-((2- 

(trimethylsilyI)ethoxy)methyl)-2H-indazol-5-yl)ethylcarbamate (25.2 mg, 0.052 
mmol) was dissolved in a minimum amount of ethyl acetate, and treated with 
hydrochloric acid (4 N in dioxane, 1.5 mL). The mixture was stirred under 
nitrogen for 3 days. After removal of the solvents, the crude mixture was treated 

20 with diethyl ether to give a precipitate which was filtered. The resulting solid 
was dissolved in dimethylformamide (1.0 mL), cooled to 0*C, and treated with 
carbonyl diimidazole (10.0 mg, 0.055 mmol, 1.1 equiv) and 
diisopropylethylamine (36.2 pL, 4.0 equiv). The reaction was stirred for 5 min at 
O'C, warmed to room temperature, stured for 10 min, and treated with 3- 

25 (piperidin-4-yl)-3,4-dihydroquinazolin-2(lH)-one (13.0 mg, 0.055, 1.1 equiv). 
The mixture was stirred at room temperature overnight. The solvent was 
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evaporated and the residue purified by column chromatography to afford 10.1 mg 



(38%, 2 steps). 'H-NMR (CD3OD, 500 MHz) 5 1.39-1.66 (m, 4H), 2.20 (s, 3H), 
2.55 (s, 3H), 2.73-2.95 (m, 2H), 3.14-3.22 (m, IH), 4.01-4.20 (m, 4H), 4.32-4.43 
(m, IH). 5.13-5.19 (m, IH), 6.65 (s, IH), 6.79 (d, 7=7.6, IH), 6.97 (dd, /=7.6, 
5 7.3, IH), 7.02 (s, IH), 7.12 (d, 7=7.3, IH), 7.17 (dd, 7= 7.9, 7.3, IH), 7.40 (s, 
IH), 7.99 (s, IH). Mass spec.: 513.3 OVttl)^ 



diethyl phosphite (5.59 mL, LO equiv) and warmed to 60^C for 5 h: The reaction 
was cooled, diluted with dichloromethane (40 mL), and treated with pyridine 
(3.51 mL, 1.0 equiv) and acetyl chloride (3.09 mL, 1.0 equiv). A significant 
exotherm was noted. The reaction was stirred at room temperature for 2 h. The 

15 reaction was washed with 1 M hydrochloric acid (2 x 20 mL), then saturated 
sodium bicarbonate. The organics were dried over magnesium sulfate, and 
concentrated to give <2 g as an oil. The aqueous washes were combined and 
extracted with dichloromethane (4X). The organics were dried over magnesium 
sulfate and concentrated to give 5.85 g (53%) as an oil which solidified upon 

20 standing. 'H-NMR (CDCI3, 500 MHz) 6 1.36 (t, 7=7.0, 6H), 2.21 (s, 3H), 4.28 
(m, 4H), 5.54 (d, 7=17.7, IH), 8.90 0>s, IH). Mass spec.: 255.10 (MH)^ 



2-Acetoxy-2-(diethoxyphosphoryl)acetic acid 




OEt 



Glyoxylic acid monohydrate (4.00 g, 43.45 mmol) was suspended in 



Methyl 2-acetoxy-2-(diethylphosphoryl)acetate 




OEt 
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To a mixture of 5M sodium hydroxide (50 mL) and diethyl ether (100 
mL) at O'C was added A^-methyl-iV'-nitro-/V-nitrosoguanidine (6.37 g, 43.3 mmol) 
in small portions with swirling. After addition was complete, the mixture was 
allowed to stand at 0**C for 15 min with occasional swirling. The ethereal layer 
5 was transferred in portions to a suspension of 2-acetoxy-2- 

(diethoxyphosphoryl)acetic acid (5.50 g, 21.6 mmol) in ether (ca. 50 mL) until 
the solid had completely dissolved and a yellow color persisted. The reaction 
was allowed to stand at O'C for 15 min before bubbling nitrogen through the 
solution to remove unieacted diazomethane. The reaction was concentrated to 
10 give 5.90 g (quant.) as a faint yellow oil. 'H-NMR (CDCI3, 500 MHz) 5 1.36 
(td, 7=7.0, 2.4, 6H), 2.21 (s, 3H), 3.82 (s, 3H), 4.23 (m, 4H), 5.43 (d, 7=16.8, 
IH). Mass spec.: 269.17 (MH)*. 

(±)-terf-Butyl2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)- 
15 l-(l-(pyridin-3-ylmethyl)-lH-imidazol-2-yl)ethylcarbamate 



/err-Butyl-l-(lH-imidazol-2-yl)-2-(7-methyl-2-[{2- 
[trimethylsilyl]ethoxy}methyl]-2H-indazol-5-yl)ethylcarbamate (48 mg, 0.101 
mmol), 3-(chloromethyl)pyridine (18.3 mg, 0.11 mmol, 1.05 equiv), and cesium 
20 carbonate (99.0 mg, 0.303 mmol) were combined in dimethylformamide (1 .5 

mL). After stirring at room temperature for 16 h, the solvents were removed and 
the residue purified by column chromatography to afford 51.0 mg (92 %). Mass 
spec.: 563.3 (MH)*. 
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EXAMPLE 91 

(±)-Ar.(2.(7-Methyl.lH4ndazol-5-yl)-l-(l-(pyridin.3.ylmethyl)aH-im 
2-yl)ethyl)-4-(2-oxo-l^-dihydroquinazolin-3(4H)-yI)piperidine-l- 

carboxamide 



5 




^er^Butyl2-(7-methyl-2-((2-(t^imethylsnyl)ethoxy)methy^^^ 
yl)-lKl-(pyridin-3-ylmethyl)-lH4inidazol-2-yI)ethylcarba^ (51.0 mg, 0.091 
mmol) was dissolved in a minimum amount of ethyl acetate, and treated with 
hydrochloric acid (4 N in dioxane, 1.5 mL). The mixture was stirred under 

10 nitrogen for 3 days. After removal of the solvents, the crude mixture was treated 
with diethyl ether to give a precipitate which was filtered. The resulting solid 
was dissolved in dimethylformamide (1.0 mL), cooled to O^'C, and treated with 
carbonyl diimidazole (17.2 mg, 0.106 mmol, 1.05 equiv) and N'N-' 
diisopropylethylamine (53.0 ^L, 3 equiv). The reaction was stirred for 5 min at 

15 O^C, wanned to room temperature, stirred for 10 min, and treated with 3* 

(piperidin-4-yl)-3,4-dihydroquina2olin-2(lH)-one (28.3 mg, 0.106 mmol, 1.05 
equiv). The mixture was stirred at room temperature overnight. The solvent was 
evaporated and the residue purified by column chromatography to afford 23.2 mg 
(43%, 2 steps). ^H-NMR (CD3OD, 500 MHz) 5 1.50-1.67 (m, 4H), 2.45 (s, 3H). 

20 2.68-2.72 (m, 2H), 3.71-3.79 (m, 3H), 4.01-4.15 (m, 2H). 4.20 (s, 2H). 4.31-4.43 
(m, IH), 5.16-5.35 (m, 3H), 6.80 (d, 7=7.9, IH), 6.84 (s, IH), 6.93-7.21 (m, 8H), 
7.26 (s, IH). 7.92 (s, IH), 8.27 (s, IH), 8.32 (s, IH). Mass spec.: 590.3 (MH)*. 

(±)-teit-Butyl2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-inda2ol-5-yl)- 
25 1 -(l-(pyridin-2-ylmethyl)-lH-imidazol-2-yl)ethylcarbamate 
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ter/-Butyl-l-(lH-imidazol-2-yl)-2-(7.methyl-2-[{2- 
[trimethylsilyl]ethoxy}inethyl]-2H-indazol-5-yI)ethylcarbamate (35.0 mg, 0.074 
mmol), 2-(chloromethyl)pyridine (13.3 mg, 0.082 mmol, 1.05 equiv), and cesium 
5 carbonate (72.3 mg, 0.22 mmol) were combined in dimethylformamide (1.5 mL). 
After stirring at room temperature for 16 h, the solvents were removed and the 
residue purified by column chromatography to afford 35.2 mg (77 %). Mass 
spec.: 563.3 (MH)*. 



10 EXAMPLE 92 

(±)-Ar.(2<7-Methyl4H-mdazoI-5-ylH-(l-(pyridin-2-ylmethyl)4H-iinidazol- 
2-yl)ethyI)<4-(2-oxo-l^-dihydroquinazolin-3(4H)-yI)piperidine-l- 



carboxamide 

HN-N 




15 'crt-Butyl2-(7-methyl-2-((2-(trimethylsilyI)ethoxy)methyl)-2H-indazol-5- 
yl)-l-(l-(pyridin-2-ylmethyl)-lH-inudazoI-2-yl)ethylcarbamate (35.2 mg, 0.063 
mmol) was dissolved in a minimum amount of ethyl acetate, and treated with 
hydrochloric acid (4 N in dioxane, l.OmL). The niixtuie was stirred under 
nitrogen overnight. After removal of the solvents, the crude mixture was treated 

20 with diethyl ether to give a precipitate which was filtered. The resulting solid 
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was dissolved in dimethylfonnamide (1.0 mL), cooled to 0°C, and treated with 
carbonyl diimidazole (11.0 mg, 0.066 mmol, 1.05 equiv) and 
diisopropylethylamine (44.0 fiL, 4.0 equiv). The reaction was stirred for 5 min at 
0**C, warmed to room temperature, stirred for 10 min, and treated with 3- 
5 (piperidin-4-yl)-3.4-dihydroquinazolin-2(lH)-one (17.6 mg, 0.066 nmiol, 1 .05 
equiv). The mixture was stirred at room temperature overnight The solvent was 
evaporated and the residue purified by column chromatography to afford 4.6 mg 
(12%, 2 steps). 'H-NMR (CD3OD, 500 MHz) 5 1.48-1.65 (m, 4H), 2.03 (s, IH), 
2.45 (s, 3H), 2.69-2.82 (m, 2H), 3.99-4.16 (m, 2H), 4.19 (s, 2H), 5.24 (d, /=16.5, 
10 IH), 6.67 (d, 7=7.6, IH), 6.80 (d, 7=7.9, IH), 6.89 (s, IH), 6.97 (dd, 7=8.2, 7.6, 
IH), 7.10-7.23 (m, 5H), 7.30 (s, IH), 7.37-7.42 (m, IH), 7.94 (s, IH). Mass 
spec.: 590.3 (MH)^ 



2-Chloro-6-methyl pyridine-4-carboxylic acid (0.52 g, 3.04 nrunol) and 
borane-tetrahydrofiiran complex (6.08 mL, 6.08 mmol) were combined in 
tetrahydrofiiran (10.0 mL) at O'C. After 15 min, the ice bath was removed and 
mixture stirred at room temperature for 4 h. The mixture was cooled to 0*C, and 
20 treated with methanol until no bubbles were observed. The solvents were 

removed and the crude mixture dissolved in ethyl acetate which was washed with 
water (2X), brine (2X), dried over sodium sulfate, and concenu^ted to afford 0.25 
g (53%) which was used without purification. 'H-NMR (CDCI3, 500 MHz) 8 
2.53 (s, 3H), 4.7 (s, 2H). 7.06 (s, IH), 7,15 (s. IH). Mass spec.: 158.0 (MH)^ 



(2-Chloro-6-methyipyridin-4-yl)methanol 



15 




25 



2-Chloro-4-(chloromethyl>"6-methylpyridine 
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(2-ChloK)-6-methylpyridin-4-yl)methanol (0.212 g, 1.35 mmol) and 
thionyl chloride (0.12 mL, 1.62 mmol) were combined in methylene chloride (4 
mL) and stirred at room temperature for 4 h. The solvents were removed and the 
product dried under vacuum for several hours to afford 0.24 g (quant.) as a clear 
oil which was used without purification. Mass spec: 176.0 (MH)*. 

(±)-tert-Butyl l-(l-((2-chloK)-6-methylpyridin-4-yl)methyl)-lH-imidazol-2-yl)-2- 
(7-methyl-2-((2-(trimethylsilyi)ethoxy)methyl)-2H-inda2ol-5- 
yl)ethylcait>amate 




CI 



te/t-Butyl-l-(lH-imida2ol-2-yI)-2-(7-methyl-2-[{2- 
[trimethylsUyllethoxy}methyl]-2H-indazol-5-yl)ethylcarbamate (0.1 g, 0.212 
mmol), 2-chIoio-4-(chloromethyl)-6-methylpyridine (39.0 mg, 0.222 mmol, 1.05 
15 equiv), and cesium carbonate (0.21 g, 0.64 mmol) were combined in 

dimethylformamide (2.0 mL). After stirring at room temperature for 16 h, the 
solvents were removed and the residue purified by column chromatography to 
afford 0.1 g (77%). Mass spec.: 611.21 (MH)*. 
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EXAMPLE 93 

(±).N-(l-(l-((2-ChIoro-6-methylpyridin^-yI)methyI)-lH-imidazol-2-y^ 

methyl-lH-indazol-5-yl)ethyl)-4-(2-oxo-l^-dihydroquinazolin-3(4H)- 
yl)piperidine-l-carboxainide 



terf-Butyi 1 -( 1 -((2-chloro-6-methylpyridin-4-yl)inethyl)- 1 H-imidazol-2- 
yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)me%l)-2H4 
yl)ethylcarbamate (100 mg, 0.16 mmol) was dissolved in a minimum amount of 
ethyl acetate, and treated with hydrochloric acid (4 N in dioxane, 2.0 mL). The 

10 mixture was stirred under nitrogen overnight. After removal of the solvents, the 
crude mixture was treated with diethyl ether to give a precipitate which was 
filtered. The resulting solid was dissolved in dimethylformamide (1.0 mL), 
cooled to 0°C, and treated with carbonyl diimidazole (27.0 mg, 0.165 mmol, 1.05 
equiv) and W-diisopropylethylamine (66.0 |iiL, 3.0 equiv). The reaction was 

15 stirred for 5 min at 0**C, warmed to room temperature, stured for 10 min, and 
treated with 3-(piperidin-4-yl)-3.4-dihydroquinazolin-2(lH)-onc (44.0 mg, 0.165 
imnol, 1.05 equiv). The mixture was stirred at room temperature overnight. The 
solvent was evaporated and the residue purified by column chromatography to 
afford 67.1 mg (65%, 2 steps). ^H-NMR (CD3OD, 500 MHz) 6 1.43-1.62 (m. 



20 4H), 2.27 (s, 3H), 2.46 (s, 3H), 2.65-2.77 (m, 3H), 3.22-3.30 (m, IH), 3.95-4.07 
(m, 2H), 4.19 (s, 2H), 4.304.38 (m, IH), 5.14-5.37 (m, 3H), 6.61 (s, IH), 6.70 (s. 
IH), 6.80 (d, 7=7.9. IH), 6.88 (s. IH), 6.96 (dd, 7=7.6, 7.3. IH). 7.10 (s. IH), 
7.13 (s, IH), 7.14-7.20 (m, 2H), 7.28 (s, IH). Mass spec.: 638.1 (MH)^ 




HN-N 



5 



CI 
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EXAMPLE 94 

(±)W-(2-(7-Methyl-lH-uidazol-5-yI)-l.(l-((2-methylpyridm-4.yl)methyI).lH- 
imidazoI-2-yl)ethyI)-4-(2-oxo4^KiihydroqiiinazoUn-3(4H)- 
yI)piperidine-l-carboxaiiiide 

HN-N 



A^(l-(l-((2-CWo«>-6-methylpyridin-4-yl)methyl)-lH-iinidazol-2-yl)-2-(7- 
methyl-lH-mdazol-5-yl)ethyl)-4-(2-oxo-l,2-dihydroquinazoUn-3(4H)- 
yOpiperidine-l-carboxamide (15.0 mg, 0.024 mmol) in methanol (1.0 mL) was 
flushed with nitrogen, and treated with palladium (10% on charcoal, 1.5 mg). 

10 The flask was flushed with hydrogen and allowed to stir under an atmosphere of 
hydrogen overnight. After 24 h, the reaction was charged with additional 
palladium (10% on charcoal, 1.5 mg). The flask was flushed with hydrogen and 
allowed to stir under an atmosphere of hydrogen overnight. The reaction was 
flushed with nitrogen, filtered through celite, and concentrated in vacuo. Column 

15 chromatography gave 2.4 mg (17%). 'H-NMR(CD30D, 500 MHz) 8 1.49-1.63 
(m. 4H), 2.32 (s. 3H). 2.43 (s. 3H), 2.69-2.78 (m, 2H). 3.98-4.12 (m. 2H). 5. 1 1- 
5.24 (m, 3H), 5.39 (d, 7=17.1, IH), 6.55 (d, 7=4.9, IH), 6.72 (s. IH), 6.80 (d, 
7=7.9, IH). 6.85 (s, IH), 6.97 (dd, 7=7.6,- 7.3, IH), 7.06 (s. IH), 7.10-7.76 (m, 
6H). 8.03 (d, 7=5.2, IH). Mass spec.: 604.96 (MH)*. 



5 




20 



4-terf-Butyl 1-methyl 2-((7-methyl-lH-indazol-5-yl)methyl)succinate 
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To a solution of 4-methoxy-3-((7-methyl-lH-indazol-5-yl)melhyl)-4- 
oxobutanoic acid (0.9764g, 3.54 mmmol) and t-butyl-2,2,2- 
trichloroacetoiniidate(3.78 nunL, 21.22 mmol) in tetrahydrofuran (25 mL) was 
added IM boron trifluoride etherate (0.2 mL) at room temperature. Heat 
5 generation was observed and the reaction was stirred for 3.5 h before passing it 
through a pad of silica gel. Evaporation of the filtrate gave a white solid. 
Methylene chloride (20 mL) was added and the resulting white solid was 
removed by filtration. The filtrate was concentrated and the fmal product was 
obtained via silica gel chromatography eluting with 0% to 50% ethyl 
10 acetate/hexane. (0.605g, 52%) HPLC tR=1.51 min, MS(ESI)[M+H]"'= 332.77. 

4-/eft-Butyl 1-methyl 2-((7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H- 

indazol-5'yl)methyl)succinate 




15 To a solution of 4-tert-butyl 1-methyl 2-((7-methyl-lH-indazol-5- 

yl)methyl)succinate(0.6053g, 1.82 nraiol) and N-cyclohexyl-iV- 
methylcyclohexanamine(0.4686 mL, 2.19 mmol) in tetrahydrofuran (10 mL) was 
added trimethylsilylethoxymethyl chloride (0.3859 mL, 2.19 mmol) at room 
temperature under nitrogen. The reaction was stirred overnight and the solvent 

20 was removed in vacuo. The crude product was taken up in ethyl acetate (10 mL) 
and washed with water (3x5 mL). The ethyl acetate layer was dried, filtered and 
concentrated. The final product was obtained by flash chromatography, eluting 
with 0% to 20% ethyl acetate/hexane. (0.5873g, 70%) HPLC tR=1.89 min, 
MS(ESI)[M+H]'^= 462.94. 

25 

re/t-Butyl 3-(hydroxymethyl)-4-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl>- 

2H-inda2ol-5-yl)butanoate 
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4-tert-butyl 1-methyl 2-((7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)- 
2H-inda2ol-5-yl)methyI)succinate (0.5873g, 1.27 mmol) was dissolved in 
tetrahydrofiiran (4 mL) and water (1 mL). Lithium hydroxide (0.1750g, 5.08 
5 mmol) was added and the reaction was stirred at room temperature overnight. 
The tetrahydrofiiran was evaporated and 1 N HCl (2 mL) was added. The acid 
was extracted with ethyl acetate (3 x 10 mL) and the ethyl acetate layer was dried, 
filtered and concentrated to give the corresponding acid (0.52 14g, 92%). 

To a solution of the above acid (0.5214g, L16 mmol) in tetrahydrofiiran 

10 (10 mL) and triethylamine (0. 1942 mL, 1 .40 mmol) at O^C under nitrogen was 
added isobutylchloroformate (0.1810 mL, 1.40 nrniol). After 1 h, the reaction 
was allowed to warm to room temperature and stirred for 4 h. A solution of 
sodium borohydride (14 nmiol in 5 mL water) was added slowly to the reaction 
mixture at room temperature and stirring was continued for a further 2 h. After 

15 concentration in vacuo, the residue was taken up in ethyl acetate (35 mL) and 
washed by water (3x10 mL). The ethyl acetate layer was dried, filtered and 
concentrated. The final product was obtained by flash chromatography eluting 
with 0% to 50% ethyl acetate/hexane (95%). HPLC tR=1.89 min, 
MS(ESI)[M+H]^=434.93. *H-NMR (400 MHz, CDCI3) 6 7.94 (IH, s), 7.23 (IH, 

20 s), 6.89 (IH, s), 5.66 (2H. s), 3.59 (2H. t, J=8.0 Hz), 3.52 (IH, m). 2.69 (IH. m), 
2.58 (IH, m), 2.57 (IH, m), 2.56 (3H, s), 2.33-2.23 (3H, m), 1.39 (9H, s). 0.90 
(2H, t, J=8.0 Hz), 0.07 (9H, s). 

/fi/t.Butyl3-formyl-4-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H- 
25 indazo]-5-yl)butanoate 
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/ 

To a solution of tert-hutyl 3-(hydroxymethyl)-4-(7-methyl-2-((2- 
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)butanoate (0.5500g, L27 mmol) 
in methylene chloride (25 mL) was added Dess-Martin reagent (0.6449 g, 1.S2 
5 mmol) at room temperature. The reaction was ^tirredo vemight before washing 
with 1 N sodium hydroxide (10 mL) and water (2 x 10 mL). The organic layer 
was dried, filtered and concentrated. The final product was obtained by flash 
chromatography using 0% to 50% ethyl acetate/hexane (0.2773 g, 51%) HPLC 
tR=2.02 min, 'H-NMR (400 MHz, CDCI3) 5 9.42 (IH, s), 7.94 (IH, s), 7.19 (IH, 
10 s), 6.82 (IH, s). 5.64 (2H, s), 3.57 (2H, t, J=8.40 Hz), 3.02 (2H, m), 2.58 (IH, 
m), 2.54 (3H, s), 2.49 (IH, m), 2.30 (IH, m), 1.33(9H, s), 087 (2H, t, 1=8.40 Hz), 
-0.01 (9H, s). 

te/t-butyl3-(lH-Imidazol-2-yl)-4-(7-methyl-2-((2- 
15 (trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)butanoate 




/ 



A solution of tert-butyl 3-formyl-4-(7-methyl-2-((2- 
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)butanoate (0.64 mmol), glyoxal 
(1.3 nmiol) and anmionium hydroxide (1.3 mmol) in dioxane (10 mL) was heated 
20 at lO^'C for 4 h. The crude product was extracted with ethyl acetate (3 x 20 mL). 
The ethyl acetate portions were combmed, dried and filtered. Flash 
chromatography using 0% to 100% ethyl acetate/hexane gave the desired product 
(65%). 'H-NMR (400 MHz, CDCI3) 5 7.93 (IH, s). 7.15 (IH, s), 6.89 (2H, s). 
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6.79 (IH, s), 5.66 (2H. s). 3.60 (2H, t, J=8.40 Hz), 3.55 (IH, m), 3.16 (IH, dd), 
2.97 (IH, dd), 2.70 (IH, dd), 2.60 (IH, dd), 2.52 (3H, s), 1.34 (9H, s), 0.91 (2H, t, 
J=8.40 Hz). 0.05 (9H, s). MS(ESI)[M+H]* = 471. 

te/t-Butyl3-(l-(4-tert-butylben2yl)-lH-imidazol-2-yl)-4-(7-methyl-2-((2- 
(trimethylsayl)ethoxy)methyl)-2H-indazol-5-yl)butanoate 



A mixture of teit-butyl 3-(lH-imidazol-2-yl)-4-(7-methyl-2-C(2- 
(trimethylsiIyl)ethoxy)methyl)-2H-indazol-5-yl)butanoate (0.16 mmol), 4-tert- 

10 butylbenzyl bromide (1.0 equiv), and potassium cari)onate(1.0 equiv) in 
dimethylfonnamide (2 mL) was stirred at room temperature overnight. The 
mixture was diluted with ethyl acetate (20 mL) and washed with water (3x5 
mL). Ihe ethyl acetate layer was dried, filtered and concentrated in vacuo. The 
product was obtained by flash chromatography using 0% to 50% ethyl 

15 acetate/hexane (65%). 'H-NMR (400 MHz, CDCI3) 6 7.93 (IH, s), 7.23(2H, m), 
7.03 (2H, m), 6.82(2H, m). 6.63 (IH. s), 6.49 (lH,s), 5.68 (2H. s). 4.82 (2H. d, 
J=4.0Hz), 3.60 (2H, t, 8.0Hz). 3.41 (IH. m). 2.86 (2H, d. J=8.0Hz). 2.79 (IH. 
dd. Jl=8.0Hz. J2=16Hz). 2.61 (IH. dd. Jl=8.0Hz. J2=16Hz). 2.49 (3H. .s), 1.31 
(9H, s), 1.25 (9H, s). 0.91(2H, t. J=8.0 Hz). -0.06 (9H.s). MS(ESI)[M+H]*= 617. 



3-(l-(3-(l-(4^«if-ButyIbenzyI).lH.imidazo^2-yl)-4-(7-methyl-3a,7a-dihydro. 
m-inda2ol-5-yl)butanoyI)piperidin-4.yi).3,4-dihydroquiiiazoIin-2(lH)-one 




20 



EXAMPLE 95 
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A solution of tert-butyl 3-(l-(4-teft-butylbenzyl)-lH-imidazoI-2-yl)-4-(7- 
methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yI)butanoate (0. 1 0 
mmol) in methylene chloride (1 mL) and trifluoroacetic acid (1 mL) was stirred at 
5 room temperature overnight. The solvents were removed in vacio?. The erode 
carboxylic acid was inmiediately coupled to 3-(piperidin-4-yl)-3,4- 
dihydroquinazolin-2(lH)-one as described above for Exanq>le 89 (51%). 'H- 
NMR (400 MHz, CDCI3) 5 7.93 (IH. d, J=2.8Hz), 7.31 -6.61(13H, m), 4.90(2H, 
m). 4.64 (IH, m); 4.50 (IH, m); 4.22-3.89 (3H, m), 3.65 (IH, m), 3.26 (IH, m). 
10 2.98 (3H, m), 2.70-2.30 (6H, m). 1.74-1.32 (3H. m). 1.23 (9H, s). MS 
(ESI)[M+H]*= 644.36. 

Similarly prepared: 

EXAMPLE 96 

15 3-(l-(3-(l-(4-teit-Butylbenzyl)-lH-iiiiidazol-2-yl)-4-(7-methyl-3a,7a-dihydro- 
lH-indazol-5-yI)butanoyl)piperidm-4-yl)-8-fluoro-3,4-dibydroquuiazolin- 

2(lH)-one 




-190- 



wo 2005/056550 



PCT/US2004/040721 



Yield: 71% 'H-NMR (400 MHz, CDCI3) 8 7.93 (IH, d, J=2.8Hz), 7.31 - 
6.61(12H, m), 4.90(2H, m), 4.64 (IH, m); 4.50 (IH, m); 4.22-3.89 (3H, m), 3.65 
(IH, m), 3.26 (IH, m), 2.98 (3H, m), 2.70-2.30 (6H, m), 1.74-1.32 (3H. m), 1.23 
(9H, s). MS(ESI)[M+H]*= 662.34. 

5 

EXAMPLE 97 

3-(lK4-(7-MethylOa,7a-^ihydro-lH-ind8zoI-5-yl^3-(l-(pyridin-4-ylmethyl)- 
lH-iinidazol-2-yl)butanoyl)piperidin-4-yl)-3,4-dmydi^uiiuizolin-2(lH)-one 




10 Yield: 81%. 'H-NMR (400 MHz, CDCI3) 5 8.09 (IH, m), 7.93(1H, s), 7.38 - 
6.90(6H, m), 6.67-6490(5H, m), 5.27(1H, m), 4.82 (IH, m), 4.66-4.52(2H, m), 
4.27-.3.99(3H, m); 3.61-2.51 (7H, m), 2.26 (3H, s), 1.78-1.23 (4H, m). MS 
(ESI)[M+H]^= 589.16. 



15 A^-(2-Aimnophenyl>2-((7-methyl-3a,7a-dihydrt)-lH-indazol-5-yI)methyl)-4-oxo- 
4-(4-C2-oxo-l,2-dihydroquinazolln-3(4H)-yl)piperidin-l-yl)butanainide 




A solution of (±)-2-(4-(2-oxo-l,2-dihydroquinazolin-3(4H)-yl)piperidine- 
l-carboxamido)-3-(7-methyl-lH-inda2ol-5-yl)propanoic acid (98.9 mg, 0.21 
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mmol), benzene-l,2-dianiine (46.7 mg, 0.43 mmol) and triethylamine (0.1 mL, 
0.72 mmol) in 1:1 methylene chloride/dimethylfomiamide (4 mL) was stirred at 
room temperature for 4 h. The solvents were removed in vacuo and the residue 
was purified using a 20g SCX cartridge. The cartridge was washed with 
5 methanol and methylene chloride and the product was eluted using 2M anunonia 
in methanol (68%). 



EXAMPLE 98 

3-(lK3.(lH-Beiizo[d]iimdazol.2-yI)^-(7-methyl-3a,7a-d^^^ 
10 yl)butanoyl)piperidin-4-yi)-3,4-dihydroquinazolin-2(lH)-one 



20 




A solution of A^-(2-aminophenyl)-2-((7-methyl-3a,7a-dihydro-lH-indazol" 
5-yl)me%l)-4K)xo-4-(4-(2-oxo-l,2-dihydroquinazolin-3(4H)-yl)piperidin-l- 
yl)butanamide in 1,2-dichloroethane (8 mL) and acetic acid (1 mL) was heated 
15 under nitrogen at 65**C for 5 h. The solvent was evaporated and the residue taken 
up in ethyl acetate (20 mL). The ethyl acetate layer was washed with IM sodium 
hydroxide (5 mL ) and water (2x5 mL), dried, filtered and concentrated. The 
final product was obtained by flash chromatography using 0% to 10% 2 M 
anunonia in methanol/methylene chloride. MS(ESI)[M+H]'^= 550. 



N-(2-(Ethylamino)phenyl)-2-((7-methyI-3a,7a-<iihydro-lH-indazol-5-yl)meft^^ 
4-oxo-4-(4-(2-oxo-l,2-dihydroquinazolin-3(4H)-yl)piperidin-l-yl)butanamide 
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A solution of A^-(2-aniinophenyl)-2-((7-methyl-3a,7a-dihydro-lH-indazol- 
5-yl)methyl)-4-oxo-4-(4<2-<>xo-l,2-dihydroquinazolin-3(4H)-yl)piperidin-l- 
yl)butanainide (0.24 mmol) in methanol (5 mL) was treated with acetaldehyde (1 
5 mL) at room temperatuie. The mixture was stirred for 2 h at room temperature 
before the solvent was removed in vacuo. The residue was taken up in methanol 
(5 mL) and then sodium borohydride (0.48 mmol) was added. After 30 min, the 
methanol was removed in vacuo and the residue was taken up in methylene 
chloride (15 mL). The final product was obtained by filtration through a pad of 
10 celite and concentration of the filtrate. (95%) MS(ESI)[M+H]* = 594. 

EXAMPLE 99 

3-(l-(3-(l-EthyMH-benzo[d]iiiiidazol-2-yl)-4-(7-iiiethyl-3a,7a-dihydro-lH- 
indazol-5-yl)butanoyl)piperidin-4-yl)0,4Hlihydroquinazolin-2(lH)-one 



15 




Prepared as described above for Example 93. HPLC tR= 1.18 min, 
MS(ESI)[M+H]*= 576.16. 

te/t-Butyl(Z)-l-(methoxycaibonyl)-2-(2-((2-(tiimethylsilyl)ethoxy)methyl)-7- 
20 metfayl-2H-indazol-5-yl)vinylcarbamate 
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o 




To a solution of 2-((2«(trimethylsilyl)ethoxy)methyl)-7-methyl-2H- 
indazole-5-carbaldehyde (4.46 g, 15.4 mmol) and A^-(rerf-butoxycarbonyl)- 
methyl'2-(dimethylphosphono)glycinate (4.80 g, LO equiv) in tetrahydrofuran 
5 (40 mL) at room temperature was added ^,iV,A^',Ar-tetramethylguanidine (3.29 
mL, 1.7 equiv). The reaction was allowed to stir at room temperature for 3 days. 
The reaction was diluted with ethyl acetate and water, and then poured into 
diethyl ether. The organic phase was washed with water (2X), then brine, dried 
over magnesium sulfate and concentrated. Column chromatography (30% ethyl 
10 acetate/hexanes -> 40% ethyl acetate/hexanes) gave 5.90 g (83%) as a foam. 
Mass spec: 462.40 (MH)"". 



Methyl 3-(2-((2-(trimethylsilyl)ethoxy)methyl)-7-methyl-2H-inda20l-5-yl)-2- 

hydroxypropanoate 
O 




To a solution of /er/-butyl (Z)-l-(methoxycarbonyl)-2-(2-((2- 
(trimethylsilyl)ethoxy)methyl)-7-methyl-2H-inda2ol-5-yl)vinylcarbamate (200 
mg, 0.43 mmol) in dichloromethane (2 mL) at O^'C was added trifluoroacetic acid 
(1 mL). The ice bath was removed. After 30 min, the reaction was poured into a 
20 separatory funnel containing ethyl acetate and water, neutralized with solid 
sodium bicarbonate, and the layers were separated. The organic phase was 
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washed with saturated sodium bicarbonate, then brine, dried over magnesium 
sulfate, and concentrated. The yellow residue was treated with sodium 
cyanoborohydride (200 mg, 7.4 equiv) and tetrahydrofuran (2 mL). The reaction 
was stirred at room temperature overnight, diluted with ethyl acetate, washed 
5 with water (2X), then brine, dried over magnesium sulfate, and concentrated. 
Column chromatography on silica gel (25% ethyl acetate/hexanes) gave 20.4 mg 
(13%) as a light yeUow oil. Mass spec.: 365.40 (MH)\ 



To a solution of methyl 3-(2-((2-(trimethyIsilyl)ethoxy)methyl)-7-methyl- 
2H-inda2ol-5-yl)-2-hydroxypropanoate (20 mg, 55 fxmoles) in pyridine (1 
mL) was added 4-nitrophenylchloroformate (55 mg, 5 equiv). The reaction was 

15 stirred at room temperature overnight. The reaction was treated with an 

additional portion of 4-nitrophenylchIoroformate (30 mg, 2.7 equiv) and stirred at 
room temperature for 8 h. The reaction was poured into diethyl ether, washed 
with IM potassium bisulfate, saturated bicarbonate, and IM sodium hydroxide 
until most of the p-nitrophenol had been removed. The solution was then washed 

20 with brine, dried over sodium sulfate, and concentrated to give 50 mg (quant.) of 
a pale yellow solid which was used inmiediately in the next reaction. Mass spec: 
530.30 (MH)*. 

l-(Methoxycarbonyl).2-(2-((2-(trimethylsilyl)ethoxy)methyl)-7-methyl-2H- 
25 indazol-5-yl)ethyl4-(l,2-dihydrcK2-oxoquinazolin-3(4H)-yl)piperidine-l- 

caiboxylate 



10 



l-(Methoxycarbonyl)-2-(2-((2-(trimethylsilyl)ethoxy)methyl)-7-methyl- 
2H'indazol-5-yl)ethyl 4-nitrophenyl carbonate 
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A flask was charged with l-(methoxycarbonyl)-2-(2-((2- 
(trimethylsUyl)ethoxy)methyl)-7-methyl-2H-indazol-5-yl)ethyl 4-nitrophenyl 
carbonate (27 mg, 51 |xmoles) and 3,4-dihydro-3-(piperidin-4-yl)quinazolin- 
5 2(lH)-one (34 mg, 2.8 equiv). The solids were dissolved in dimethylformamide 
(1 mL) and treated with diisopropylethylanune (0.1 mL, 11 equiv). The reaction 
was stirred at room temperature for 2 d. The reaction was concentrated, dissolved 
in ethyl acetate, washed with 20% potassium hydroxide (3X), then brine, dried 
over magnesium sulfate, and concentrated. Colunm chromatography (100% ethyl 
10 acetate) removed baseline material to give SO mg (quant.). Mass spec.: 622.50 
(MH)"". 

(R)-l-Methoxy-3-(7-methyl-2-((2<trimethyIsilyl)ethoxy)methyl)-2H-indazol-5- 
yiy 1 -oxopropan-2-yl 4-(2-oxo-l ,2-dihydroquinolin-3-yl)piperidine- 1 -carboxylate 



15 




To a solution of l-(methoxycarbonyl)-2-(2-((2- 
(trimethylsilyl)ethoxy)methyl)-7-methyl-2H-indazol-5-yl)ethyl 4-nitrophenyl 
carbonate (0.859 mmol) was added 3-(piperidin-4-yl)quinolin-2(lH)-onc- 
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hydrochloride (682 mg, 2.58 mmol), in one portion, followed by dropwise 
addition of diisopropylethylamine (0.37 mL, 2.15 mmol) at room temperature. 
The resulting yellow suspension was stirred at room temperature overnight. The 
mixture was extracted with ethyl acetate (2 x 2mL)and the organic phase was 
5 washed with brine and dried over sodium sulfate. The crude product was purified 
using preparative HPLC to afford (R)-l-methoxy-3-(7-methyl-2-((2- 
(trimethylsilyl)ethoxy)methyl)-2H-inda2ol-5-yl)- l-oxopropan-2-yl 4-(2-oxo- 1,2- 
dihydroquinolin-3-yl)piperidine-l-carboxylate (157 mg, 30%). Mass spec. 
619.24 (MH*). 'H-NMR (CDa3, 400 MHz) 5 8.0 (s, IH), 7.53 (br s, 2H), 7.47- 
10 7.43 (m, IH), 7.34-7.31 (m, IH), 7.21-7.18 (m, IH), 6.96 (s, IH), 5.7 (s, 2H), 

5.23 (dd, J = 8.6, 4.6 Hz, IH), 4.28 (br s, 2H), 3.74 (s, 3H), 3.61(m, 2H), 3.13 (m, 
3H), 2.93 (m, 2H), 2.59 (s, 3H). 1.94 (m. 2H). 0.92 (m, 2H), -0.064 (s, 9H). 

(R)-3-(7-Methyl-2-((2-(trimethylsUyl)ethoxy)methyl)-2H-inda2ol-5-yl)-2-(4-(2- 
15 oxo-l,2-dihydroquinolin-3-yl)piperidine-l-carbonyloxy)propanoic acid 



Aqueous lithium hydroxide (IM, 130 mL, 0. 13 mmol) was added 
dropwise to a stirred solution of (R)-l-methoxy-3-(7-methyl-2-((2- 
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-l-oxopropan-2-yl4-(2-oxo-l,2- 
20 dihydroquinolin-3-yl)piperidine-l-carboxylate (40 mg, 0.0646 mmol) in dioxane 
(2 mL) at 0°C, and the mixture was stirred for 2 h. The reaction was quenched 
with IN hydrochloric acid, poured into ethyl acetate (30 mL), washed with brine 
(10 mL), dried over magnesium sulfate and concentrated in vacuo to afford a tan 
foamy solid (32 mg, 82%), which was used without further purification. 'H- 



25 NMR (CDCI3. 400 MHz) 5 8.02 (s,lH), 7.60 (s.lH), 7.52-7.32 (ra, 3H), 7.29-7.13 
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(m, 2H), 7.05 (s,lH). 5.71 (s,2H), 5.29 (dd, J = 9.0, 3.8 Hz, IH), 4.28 (br, 2H), 
3.34 (br, 2H), 3.34(dd, J = 14.1, 3.9 Hz, 2H), 3.21 (dd, J = 14.4, 9.2 Hz, 2H)3.13- 
2.75 (m, 4H), 2.60 (s, 3H), 1.95-1.72 (m, 4H), 0.95-1.85 (m, 2H), 0.051 (s. 9H). 
Mass spec.605.34 (MH*). 

5 

(R)-l-(3-(Ethoxycarbonyl)-l,2,4-oxadiazol-5-yl)-2-(7-methyl-2-((2- 
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethyl4-(2-oxo-l,2- 
dihydroquinolin-3-yI)piperidine-l-caiboxylate 




10 A stirred solution of (R)-3-(7-methyl-2-((2- 

(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-2-(4-(2-oxo-l,2- 
dihydroquinolin-3-yl)piperidine-l-caibonyloxy)propanoic acid (28.5 mg, 
0.047 Immol) in anhydrous diglyme (2.5 mL) was treated with ethyl 2-amino-2- 
(hydroxyiiiiino)acetate (6.54mg, 0.0495inmol) and l-[3- 

15 (dimethylainino)propyl]3-ethylcailx)diinude hydrochloride(.49 mg, 0.0495 
mmol) at room temperature. The mixture was stirred overnight at room 
temperature and then overnight at 1 10°C. After cooling to room temperature and 
removal of the solvent in vacuo, the crude compound was purified using 
preparative HPLC to afford a tan gum (1 1.2 mg, 34%). 'H-NMR (CDCI3, 400 

20 MHz) 5 8.0 (S,1H), 7.58 (s, IH). 7.57 (s, IH). 7.46 (m. IH), 7.30 (s.lH), 7.24- 
7.20 (m, 2H). 6.93 (s.lH), 6.17-6.15 (m, IH). 5.71 (s, 2H), 4.504.48 (m, 2H), 
4.29-4.20 (m, 2H), 3.65-3.55 (m, 2H), 3.40-3.38 (m, 2H), 3.20-2.81 (m, 4H), 2.59 
(s. 3h), 2.03-1.72 (m, 4H), 1.44-1.38 (m, 3H), 0.95-0.86 (m, 2H), -0.045 (s, 9H). 
Mass spec. 701.22 (MH*). 
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(R)-l-(3-(Hydroxymethyl)-2,3-dihydro-l,2,4-oxadiazol-5-yl)-2-(7-methyl-2-((2- 
(trimethyIsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethyl4-(2-oxo-l,2- 
dihydroquinolin-3-yl)piperidine- 1 -carboxylate 



5 Solid lithium borohydride (1 .5 mg, 0.0689 mmol) was added to a stirred 

solution of (R)-l-(3-(ethoxycarbonyl)-l ,2,4-oxadiazol-5-yl)-2-(7-methyl-2-((2- 
(trimethylsiIyl)ethoxy)methyl)-2H-indazol-5-yl)ethyI 4-(2-oxo- 1 ,2- 
dihydroquinolin-3-yl)piperidine-l -carboxylate (2.3 mg, 0.00328 mmol) in ethanol 
(2 mL) at room temperature. The mixture was stirred for 3 h, and then quenched 
10 with saturated ammonium chloride and extracted with methylene chloride (15 
mL). The organic layer was washed with brine (5mL), dried over magnesium 
sulfate, and concentrated in vacuo to afford the expected product (2.02 mg, 94%). 
Mass spec. 661.45(MH^. 




15 



CR)-l-(3-(4-Fluorophenyl)-l,2,4-oxadiazol-5-yl)-2-(7-methyl-2-((2- 
(trimethylsilyl)ethoxy)methyl)-2H-inda2ol-5-yl)ethyl 4-(2-oxo- 1 ,2- 
dihydroquinolin-3-yl)piperidine-l-carboxylate 




A stirred solution of (R)-3-(7-niethyI-2-((2- 
20 (trimethylsiIyl)ethoxy)methyl)-2H-indazol-5-yl)-2-(4-(2-oxo-l,2- 
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dihydroquinolin-3-yl)piperidine-l-caitoonyloxy)propanoic acid (22.4 mg, 
0.0370mmol) in anhydrous diglyme (2 mL) was treated with 4- 
fluorobenzamidoxime (5.3 mg, 0.0389mmol) and l-[3-(dimethyIamino)propyl]3- 
ethylcarbodiimide hydrochloride( 7.5 mg, 0.0389 mmol) to at room temperature. 
5 The mixture was stirred overnight. The stirred mixture was then heated to 1 10° C 
overnight . After cooling to room temperature, the solvent was removed in vacuo 
and the crude product was purified using preparative HPLC to afford a tan gum 
(16.2 mg, 61%). 'H-NMR (CDCIj, 400 MHz) 6 8.8.06 (bs, 2H), 7.88 (s, IH), 
7.69^7.46 (m, 2H), 7.40(s, IH), 7.35-7.20 (m,2H), 7.18-7.07 (m, 2H), 7.07 (s, 
10 IH), 6.19-6.15 (m, IH), 5.79 (s, 2H), 4.40-4.20 (m, 2H), 3.55-3.40 (m, 4H), 3.20- 
2.83 (m, 4H), 2.70 (s, 3H), 2.72-2.35 (m, 2H), 2.08-1.9 (m, 2H), 0.90-0.77(m, 
2H), -0.11 (s, 9H). Mass spec. 723.3(MH*). 



The following intermediates were similarly prepared: 
15 (R)-2-(7-Methyl-2-((2-(trimethylsUyl)ethoxy)methyl)-2H-indazol-5-yl)-l-(3- 
(pyridin-4-yl)-l,2,4-oxadiazol-5-yl)ethyl4-(2-oxo-l,2-dihydroquinazolin-3(4H)- 

yl)piperidine-l-caiboxylate 




Yield: 58%. 'H-NMR (CDCI3, 400 MHz) 6 8.95 (d, J=3.2 Hz, 2H), 8.48 (s, IH), 
20 8.38 (d, J = 5.6 Hz. 2H), 7.92 (s,lH), 7.39 (d, J = 6.8 Hz, IH), 7.22-7.18 (m,lH), 
7.10-6.96 (m, 2H), 6.76 (d, J = 7.6 Hz, IH), 6.16 (overlaping dd, J =6.8, 6.8 Hz, 
IH), 5.79 (s, 2H), 4.50-4.20 (m, 5H), 3.65-3.55 (m, 2H), 3.40-3.38 (m, 2H). 3.20- 
2.81 (m, 4H). 2.59 (s, 3H), 2.03-1.72 (m, 4H), 0.90-0.82 (m, 2H). -0.112 (s, 9H). 
Mass spec. 709.34 (MH*). 

25 
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(R)-2-(7-MethyI-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-l-(3- 
(pyriciin-3-yl)-l,2,4-oxa<iia2ol-5-yI)ethyl4-(2-oxo-l,2-dihydroquinolin-3- 
yl)piperidine-l -carboxylate 




5 Tield: 43%. 'H-NMR (CDCI3, 400 MHz) 5 9.65 (s,lH). 9.42 (s. IH). 9.02 (s. 
IH), 8.85-8.70 (m, 2H), 7.93 (s, IH), 7.88-7.70 (m. 2H), 7.65-7.50 (m, 2H). 7.40 
(s, IH). 7.09 (s,lH). 6.22-6.15 (m, IH), 5.81 (s, 2H), 4.40-4.22 (m, 2H), 3.56- 
3.42 (m, 4H), 3.17-2.85 (m. 4H), 2.72 (s, 3H), 2.05-1.75 (m, 4H), 0.88-0.76 (m, 
2H). -0.12 (s, 9H). Mass spec. 706.33 (Mtt). 

10 

EXAMPLE 100 

(R).l-(3-(4-Fluorophenyl)-l^,4-oxadiazol-5-yI).2-(7-methyHH-inda2ol-5- 
yl)ethyl4-(2-oxo-i;2KUhyditMiuinolin-3-yl)piperidine-l-carboxylate 




A stirred solution of (R)-l-(3-(4-fluorophenyl)-l,2,4-oxadia2ol-5-yl)-2-(7- 
methyl-2-((2-(triinethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethyl4-(2-oxo-l,2- 
dihydroquinolin-3-yl)piperidine-l-caiboxylate (16.2mg, 0.0224inmol) in 1:1 
trifluoroacetic acid/methylene chloride 91 mL) was stirred at room temperature 
for2h. Removal of the solvents /n vacuo followed by purification using 
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preparative HPLC afforded a tan gum (8.6 mg, 65%). 'H-NMR (CDCI3, 400 
MHz) 6 8.22 (s, IH), 8.12-8.01 (m,2H), 7.80 (s, IH), 7.76-7.45 (m, 5H), 7.35- 
7.45 (m, 2H), 7.30 (s,lH),7.20-7.07 (m,2H), 6.28-6.15 (m,lH), 4.42-4.25 (ni,2H), 
3.57-3.45 (m,2H)3.3 1-2.85 (m, 4H), 2.60 (s.3H). 2.09-1.88 (m,2H). 1.70-1.53 
5 (m,2H). Mass spec. 593.28 (MH*). 

The following Examples were similarly prepared: 

EXAMPLE 101 

10 (R)-2-(7-Methyl-lH-indazol-5-yl)-l-(3-(pyridin-4-yl)-l^,4-oxadiazol-5- 
yl)ethyl4-(2-oxo-l^-dihydroquinazolin-3(4H)-yl)piperidine-l-carboxylate 



Yield: 56%. 'H-NMR (CDCI3, 400 MHz) 5 8.97 (bs, 2H), 8.61 (bs,2H), 7.49- 
7.42 (m, IH). 7.35-7.15 (m, 2H), 7.20 (s.lH), 7.06-6.97 (m,2H), 6.80-6.73 
15 (m,lH). 6.32-6.12 (m,lH), 4.42-4.17 (m, 5H). 3.57-3.40 (m,2H). 3.15-2.85 (m. 
2H). 2.60 (s,3H), 1.95-1.68 (m,2H). Mass spec. 579.13 (MH*). 

EXAMPLE 102 

(R)-2.(7-MethyI-lH-uida2ol-5-yl)-l-(3-(pyrldin-3-yl)-l,2,4-oxadiazol-5- 
20 yl)ethyl 4-(2-oxo-l^-dihydroquinolin-3-yl)piperidine-l-carboxyIate 




-202- 



wo 2005/OS65SO 



PCTAJS2004/040721 




H 




Yield: 56%. 'H-NMR (CDCI3, 400 MHz) 8 9.45 (s.lH),9.27 (s,lH), 8.96 (d. J = 
9.6Hz, IH). 8.81 (d, J= 7.6 Hz, IH). 8.17 (s, IH), 7.87 (dd, J = 7.6, 5.6 Hz, IH), 
7.72-7.42 (m. 5H), 7.37 (d, J=7.6 Hz, IH), 6.20 (m, IH), 4.42-4.18 (m, 2H), 3.53- 
5 3.42 (m, 2H), 3.15-2.82 (m, 3H), 2.58 (s, 3H), 2.08-1.90 (m, 2H), 1.85-1.35 (m. 
2H). Mass spec. 576.29(MH*). 

EXAMPLE 103 

(R)-l-(3-(Ethoxycarbonyl)-lA4-oxadiazol-5-yl).2-(7-methyl-lH-indazol-5- 
0 yl)ethyl 4-(2-oxo-l^-dihydroquinoIin-3-yl)piperidine-l-carboxylate 



Yield: 100%. 'H-NMR (CDCI3, 400 MHz) 6 8.22(s. IH), 7.9 l(s, IH), 7.72-7.59 
(m, 2H). 7.54-7.38 (m, 4H), 6.27-6. 13(in, IH). 4.56-4.45(in. 2H), 4.26(q, J = 12.4 
Hz, 2H), 3.56 - 3.42 9m, 2H), 3.20-2.83 (m, 3H), 2.74(s, IH), 2.68-2.54 (m, 3H), 
15 2.03-1.88 (m, 2H). 1.75-1.52 (m, 2H), 1.44 (t, J = 1 1.6 Hz). Mass spec. 571.19 
(MH*). 
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CGRP Binding Assay 

Tissue Culture, SK-N-MC cells were grown at 37 ""C in 5% CO2 as a monolayer 
in medium consisting of MEM with Earle's salts and L-giutamine (Gibco) 
supplemented with 10% fetal bovine serum (Gibco). 

Cell Pellets. The cells were rinsed twice with phosphate-buffered saline (155 
mM NaCl, 3.3 mM Na2HP04, 1.1 mM KH2PO4, pH 7.4), and mcubated for 5-10 
min, at 4 in hypotonic lysis buffer consisting of 10 mM Tris (pH 7,4) and 5 
mM EDTA. The cells were transferred from plates to polypropylene tubes (16 x 
100 nam) and homogenized using a polytron. Hpmogenates were centrifuged at 
32,000 X g for 30 min. The pellets were resuspended in cold hypotonic lysis 
buffer with 0.1% mammalian protease inhibitor cocktail (Sigma) and assayed for 
protein concentration. The SK-N-MC homogenate was then aliquoted and stored 
at -80 until needed. 

Radioligand Binding Assay . The compounds of invention were solubilized and 
carried through serial dilutions using 100% DMSO. Aliquots from the compound 
serial dilutions were ftirther diluted 25 fold into assay buffer (50 mM Tris-Cl pH 
7.5. 5 mM MgCl2, 0.005% Triton X-100) and transferred (volume 50 jil) into 96 
well assay plates. ['^I]-CGRP (Amersham Biosciences) was diluted to 60 pM in 
assay buffer and a volume of 50 jil was added to each well. SK-N-MC pellets 
were thawed, diluted in assay buffer with fresh 0.1% mammalian protease 
inhibitor cocktail (Sigma), and homogenized again. SK-N-MC homogenate (5 
Jig/well) was added in a volume of 100 [il. The assay plates were then incubated 
at room temperature for 2 h. Assays were stopped by addition of excess cold 
wash buffer (20 mM Tris-Cl pH 7.5. 0.1% BSA) immediately followed by 
filtration over glass fiber filters (Whatman GF/B) previously soaked in 0. 5% 
PEL Non-specific binding was defined with 1 beta-CGRP. Protein bound 
radioactivity was determined using a gamma or scintillation counter. The IC50 
was defmed as the concentration of a compound of invention required to displace 
50% of radioligand binding. 
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Table 1. 

A < 10 nm, B lOnM < lOOnm, C lOOnM < 1.000 nM 



Example 
Number 


Human CGRPl 
Receptor ICso, nM 


1 


A 


2 


A 


3 


B 


4 


B 


5 


B 


6 


B 


7 


B 


8 


B 


9 


C 


10 


A 


11 
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12 


B 


13 


C 


1 A 

14 


C 


15 


A 


1 iZ 

lo 


B 


1 / 


B 


1 Q 

io 


A 




A 

A 


20 


r> 


21 


B 


22 


B 


23 


B 


24 


B 


25 


A 


26 


B 
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HfXainpi^ 
iNUinD€r 


rHiniall V^vrJU^X 

KcCcptor i\^509 nivx 


At 


A 
A 


OQ 
Zo 


A 
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A 


in 


A 


Jl 
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52. 


A 

A 




A 
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J4 


A 

A 


IK 


A 
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3o 


A 

A 


51 
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5o 


A 

A 


5y 


A 

A 


4U 


A 

A 


41 




AO 




yll 
4J 


D 


44 


A 

A 


AK 


A 

A 


A< 
40 


A 

A 


4/ 


A 
A 


45 


J> 
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AO 


A 

A 


SO 


A 
r\ 


51 


A 


52 


A 


53 


A 


54 


A 
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Example 
Number 


Human CGRPl 
Receptor ICso* nM 


55 


A 


56 


B 


57 


C 


58 


C 


59 


C 


60 


B 


61 


A 


62 


C 


63 


C 


64 


B 


65 


B 


66 


A 


67 


A 


68 


A 


69 


A 


70 


A 


71 


A 


72 


A 


73 


A 


74 


A 


75 


A 


76 


A 


77 


A 


78 


A 


79 


A 


80 


C 


81 


A 


82 


B 
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Example 
Number 


Human CGRPl 
Receptor IC50, nM 


83 


A 


84 


A 


85 


A 


86 


A 


87 


A 


88 


A 


89 


A 


90 


C 


91 


A 


92 
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93 


A 


94 


A 


95 


A 


96 


A 


97 


A 


98 


A 




A 


100 


c 


101 


B 


102 


B 


103 


B 
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What is claimed is: 



A compound of Formula (I) 




Q p 



(V' 



(D 



5 



10 



or a pharmaceutically acceptable salt or solvate thereof 
wherein 
Vis 

a 5-membered ring selected from the group consisting of 
imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, furanyl, 
isoxazolyl, oxadiazoiyl, triazolyl, thiadiazolyl and tetrazolyl; or 
a 6-membered ring selected from the group consisting of pyridyl, 
pyrimidinyl, triazinyl, pyrazinyl, pyridazinyl and tetrazinyl; or 
a fused bicyclic ring system selected from the group consisting of 
indolyl, isoindolyl, indazolyl, benzimidazolyl, benzythiazolyl, 
triazolopyridinyl, imidazopyridinyl, quinolinyl, isoquinolinyl, 
cinnolinyl, phthalazinyl, quinazolinyl. quinoxalinyl and 
benzfuranyl; 

wherein V is optionally substituted with one to three of the same or 
different substituents selected from the group consisting of 
CMalkyl, CMalkoxy, CMhydroxyalkyl, C(0)OC2.3alkyl, 
CMaikylcarbonyl, carboxy, CMalkylcarboxy, trifluoromethyl, 
halo, cyano, amino, amido, nitro, carbamoyl, ureido, 
CMalkylamino, Ci^dialkylamino, CMdialkylaminoCi.aalkyl, 
sulphonamide and sulphonyl; and 
V optionally contains 1 or 2 carbonyls; 

provided that if t is 1, then V is optionally substituted with one of 
the substitutents selected from the group consisting of halo, 
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CMalkyl, CMalkylidine, 4alkylidine,CMalkoxy, Ci^ydroxyalkyl, 
CMHlkylcarbonyl, trifluoromethyl, halo and cyano; and 

V optionally contains 1 or 2 carbonyls; 
(V*)t wherein t is 0 or 1 ; and 

5 V is selected from the group consisting of Cs-vcycloalkyl, phenyl, 

adamantyl, quinuclidyl, azabicyclo[2.2.1]heptyl, azetidinyl, 
tetrahydrofiiranyl, fiiranyl, dioxolanyl, thienyl, 
tetrahydrothienyl, pyrrolyl, pyrrolinyl, pyrrolidinyl, 
imidazolyl, imidazolinyU imidazolidinyl, pyrazolyl» 
10 pyrazolinyl, pyrazolidinyl, oxazolyl, isoxazolyl, thiazoiyl, 

isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl, pyranyl, 
pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, 
piperidinyl, piperazinyl, morpholino, thiomoipholino and 
dioxolanyl; and wherein 
15 V is optionally substituted with 1 or 2 of the same or 

different substituents selected from the group 
consisting of halo, cyano, Ci^alkyl, Ci^haloalkyl, 
CMalkoxy, hydroxy, amino, C^-ycycloalkyl, 
CMalkylamino, CMdialkylamino, 
20 (Ci.3alkyl)o.2ureido, C(0)OC2-3alkyl, carboxy, 

amido, nitro, phenyl and benzyl; and wherein 
V optionally contains 1 or 2 carbonyls; and 

V and V are optionally interrupted by Ci.salkylene, O, 

-(CH2)o.2C(OHCH2)o.2S or-N'Ci^alkyl. said Ci.salkylene 
25 being optionally interrupted by or having attached thereto 

0,NorS; 
Uis CH2. 0, orNH; 
QisCSOsR'; 

wherein is Ci-salkylene or Cioalkylidene and s is 0 or 1; 
30 R^isR^orR^*' 
wherein 
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(i) a hcterocycle having two fused rings with 5 to 7 
members in each of said rings, said hcterocycle 
containing one to five of the same or different 
heteroatoms selected from the group consisting of 
O, N and S and said heterocycle optionally 
containing 1 or 2 carbonyls wherein the carbon 
atom of said carbonyl is a member of said fused 
rings; 

(ii) a 4 to 6 membered heterocycle containing one to 
three of the same or different heteroatoms selected 
from the group consisting of O, N and S, 
optionally containing 1 to 2 carbonyls, wherein the 
carbon atom of said carbonyl is a member of said 4 
to 6 membered heterocycle; 

(iii) Cs-Tcycloalkyl; 

(iv) carbazolyl, fluorenyl, phenyl, -O-phenyl, -O- 
Ci^alklylene-phenyl, or napthyl; or 

(v) CLgalkyl, C2.7alkenyl, -C(0)R^\ CHC(0)0-R^', 
CH(CH3)C(0)0-R^\.C(0)0-R^' or Ca.valkynyl; 
and 

wherein R^^ is optionally substituted with 1 to 3 of the 
same or different substituents selected from the 
group consisting of benzyl, phenyl, -0-phenyl, -O- 
Ci-aalkylenephenyl, -Ci.3alkylene-0C(0)-phenyl, 
cyano, amino, nitro, halo, Ci^alkyl, Ci.smono-bi- 
tri-haloalkyl, C|.3mono-bi-tri-haloaikyloxy, (C|. 
3alkyl)i.2amine, 

-OR^',-C(0)R^\ -C(0)(>R^', .0-C(0)R^', -N(R^')2, 
•C(0)N(R3 )2, -N(R3 )C(0)(R^ )2, - 
N(R^*)C(0)N(R^')2, -N(R'')C(0)OR'\ -O- 
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C(0)N(R^')2, -N(R^)S02R^\ 
-S02N(R^')2and -SOaR^'; 
R^isHor-Ci-6alkyl; 
R^^ is R^^ but is not said phenyl or said substituted phenyl; 
5 provided that if V and V* together form substitued or 

unsubstituted iniidazol-2-yl or a substituted or 
unsubstituted fiised bicyclic system containing 
imidazol-2-yl, then R^ is R^**; 
D is O, NCN or NSOiCi.saikyl; 
10 AisCNorCH; 

m and n are independently 0, 1 or 2; 
provided that 

if m and n are 0, then A is not N; 
if m is 2, then n is not 2; or 
IS if n is 2, then m is not 2; 

Eis N,CHorC; 
pisOorl; 

if p is 1, then G, J and E together form A* or A^* 

A* is a fused heterocycle having two fused rings with 5 to 
20 7 members in each of said rings, said heterocycle 

containing one to four of the same or different 
heteroatoms selected from the group consisting of 
O, N and S; and 

optionally containing 1 or 2 carbonyls wherein the 
25 caibon atom of said carbonyl is a member 

of said fused heterocycle; 
A^ is a 4 to 6 membered heterocycle containing one to 
three heteroatoms selected from the group 
consisting of O, N and S; and 
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optionally containing 1 to 2 carbonyls, wherein the 
carbon atom of said carbonyl is a member 
of said 4 to 6 membered heterocycle; 

wherein A* and are optionally substituted with 
Ci-4alkyl, CMalkoxy, CMhaloalkyl, cyano, 
C3.7cycloalkyI, phenyl, halophenyl, halo, 
fiiranyl, pyrrolyl, pyrrolinyl, pyrrolidinyl, 
imidazolyl, imidazoiinyl, imidazolidinyl, 
pyrazolyl, pyrazolinyl, pyrazolidinyl, 
pyridyl, pyrimidinyl, piperidinyl, 
piperazinyl or morpholino; or 



if p is 0 such that G and J are each attached to A, then A is C, and 
G, J and A together form a spirocyclic ring system with 
said rings of said system containing A and wherein GJA is 



A'^orA^ 



2. 



A compound according to claim 1 wherein m is 1 and n isl. 



3. 



A compound according to claim 1 wherein p is 1. 



4. 



A compound according to claim 1 wherein p is 1 and E is N. 



5. 



A compound according to claim 1 wherein p is 1 and E is C. 



6. 



A compound according to claim 1 wherein p is 1 and E is CH. 



7. 



A compound according to claim 1 wherein p is 1 and G, J and A form a 



A^ 
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8. A compound according to claim 1 wherein p is 1 and G, J and A form a 

A* and wherein A* is a fused heterocycle with two fused rings each having 
6 members. 

5 9. A compound according to claim 1 wherein p is 1 and G, J and A form a 
A'' and wherein A* is 3,4-dihydro-lH-quinazolin-2-one. 

10. A compound according to claim 1 wherein p is 1 and G, J and A form a 
A'^ and wherein A* is 3,4-dihydro-lH-quinazoIin-2-one optionally 

10 halogenated. 

11. A compound according to claim 1 wherein p is 1 and G, J and A form a 
A^ and wherein A'^is 8-fluoro-2-oxo-l»2-dihydroquinazolin-3(4H)-yl. 

15 12. A compound according to claim 1 wherein p is 0. 

13. A compound according to claim 1 wherein p is 0 and G, J and A form a 



20 14. A compound according to claim 1 wherein p is 0 and G, J and A form a 

A'^ and wherein A^ is a fused heterocycle with two fused rings each having 
6 members and where said fused heterocycle forms a spirocyclic ring 
system containing A. 



25 15. A compound according to claim 1 wherein p is 0 and G, J and A form a 

A^ and wherein A^ is a fused heterocycle with two fused rings each having 
6 members, wherein one of said 6-membered rings, which contains A, 
further contains a nitrogen and an oxygen which are interrupted by a 
carbonyl said oxygen attached to A and wherein said fused heterocycle 

30 forms a spirocyclic ring system containing A. 
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16. A compound according to claim 1 wherein s is land is methylene. 

17. A compound according to claim 1 wherein is s is 1, S^is methylene and 
R^isR^ 

5 

18. A compound according to claim 1 wherein is s is 1, is methylene and 
R^is R^" wherein R^'is a heterocycle having two fused rings, one of said 
fused rings having six members and being attached to and the other of 
said rings having 5 members and containing two nitrogens. 



10 



19. A compound according to claim 1 wherein is s is 1, S^is methylene and 
R^is R^ wherein R^is 7-methyl-lH-indazol-5-yl. 



20. A compound according to claim 1 wherein is s is 1, S^is methylene and 
15 r3 is R^" wherein R^" is 7-ethyl-3-methyl-lH-indazol-5-yl. 

21 . A compound according to claim 1 wherein D is O and U is O. 

22. A compound according to claim 1 wherein D is O and U is CHj. 

20 

23. A compound according to claim 1 wherein D is O and U is NH. 

24. A compound according to claim 1 wherein t is 0. 
25 25. A compound according to claim 1 wherein t is 1 . 

26. A compound according to claim 1 wherein t is 1 and V is selected from 
the group consisting of Cs-TCycloalkyl. phenyl, tetrahydrofuranyl, fiiranyl, 
thienyl, pyirolyl, pynolinyl, pyrrolidinyl, imidazolyl. imidazoUnyl. 
30 imidazolidinyl,pyra2olyl,pyrazolinyl,pyra2olidinyl, oxazolyl, 

isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl. thiadiazolyl, triazolyl. 
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pyranyl, pyridyl, pyrimidinyl, triazinyl, piperidinyl, piperazinyl, 
morpholino and thiomorpholino and dioxolanyl. 

A compound according to claim 1 wherein t is 1 and V is selected from 
the group consisting of phenyl, pyridyl and piperidinyl. 

A compound according to claim 1 wherein t is 1 and V is selected from 
the group consisting of phenyl, pyridyl and piperidinyl and V is 
substituted with 1 or 2 of the same or different substituents selected from 
the group consisting of halo, cyano, Ci-4alkyl, Ci^aloalkyl, Ci^alkoxy, 
hydroxy, amino, C3-7cycloalkyl, CMalkylamino, CMdialkylamino, 
(Cj.3alkyl)o.2ureido, C(O)0C2.3alkyl, carboxy, amido, nitro, phenyl and 
benzyl. 

A compound according to claim 1 wherein t is 1 and V is selected from 
the group consisting of phenyl, pyridyl and piperidinyl and V is 
substituted with 1 or 2 of the same or different substituents selected from 
the group consisting of C!-4dialkylamino, C(0)OC2.3alkyl, carboxy, 
amido, nitro and phenyl. 

A compound according to claim 1 wherein V is said 5-membered ring. 

A compound according to claim 1 wherein V is said 6-membered ring. 

A compound according to claim 1 wherein V is said fused bicyclic ring 
system. 

A compound according to claim 1 wherein V is furanyl, imidazolyl, 
oxadiazolyl, tetrazolyl, pyridyl, pyrimidine, quinolinyl, CMalkylcarbonyl, 
carboxy, indazolyl, triazolopyridinyl or imidazopyridinyl. 
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34. A compound according to claim 1 wherein V contains a carbonyl. 

35. A compound according to claim 1 wherein V is furanyl, imidazolyl, 
oxadiazolyl, tetrazolyl, pyridyl, pyrimidine, quinolinyl, CMalkylcaibonyl, 
caiboxy, indazolyl or [l,2,4]Tria2oIo[43-a]pyridin-3-yl or H- 
tnida2o[l,5-a]pyridin-3-yl). 

A conqx>und according to claim 1 wh^in V and V are interrupted by 
methylene, ethylene and -(CH2)o.2C(0)-(CH2)o-2-. 

A compound according to claim 1 wherein V and V are interrupted by 
methylene, ethylene and -(CH2)o.2C(0)-(CH2)o.2- wherein said 
inteiTupting substituents are unsubstituted. 

A compound according to claim 1 wherein 

s is 1 , is methylene and is R'" wherein R^ is an 

optionally Cj-aalkyl-substimted indazolyl; 
UisCH2,0,orNH; 
DisO; 
A is CH; 

m and n are each 1; 
Eis N; 
pis 1; and 

G, J and E together form A*, wherein A* is an optionally 
halogenated dihydroquinazolinone. 

39. A compound according to claim 1 wherein 

V is furanyl, imidazolyl, oxadiazolyl, tetrazolyl, pyridyl, 
pyrimidine, quinolinyl, CMalkylcarbonyl, carboxy, indazolyl, 

triazolopyridinyl or imidazopyridinyl; 
tisOor 1; 



10 



36. 



37. 



15 38. 



20 



25 
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V is selected from the group consisting of phenyl, pyridyl and 

piperidinyl and V* is substituted with 1 or 2 of the same or 

different substituents selected from the group consisting of 

CMdialkyiamino, C(0)OC2.3alkyl, carboxy, amido, nitro and 
5 phenyl; 

wherein V and V are interrupted by methylene, ethylene and - 

(CH2)o.2C(0)-(CH2)o.2- wherein said interrupting substituents 
are unsubstituted; 

s is 1 , is methylene and is R^* wherein R^* is an 
10 optionally Cuaalkyl-substituted indazolyl; 

Uis CH2, 0,orNH; 

D is O; 

A is CH; 

m and n are each 1; 
15 EisN; 

pisl;and 

G, J and E together form A^, wherein A^ is an optionally 
halogenated dihydroquinazolinone. 

40. (±)-3- { l-[4-(7-Methyl-lH-indazol-5-yl)-3-pyridin-2-yl-butyryl]-piperidin- 

4-yl}-3,4-dihydro-lH~quinazolin-2-one; 
(±)-3- { l-[3-(3-Benzyl-[ 1 ,2,4]oxadia2ol-5-yl)^-(7-methyl-lH-indazol-5-yl)- 
butyryl]-piperidin-4-yl } -3,4-dihydro- lHHiuinazolin-2-one; 
(±)-3-{ l-[4K7-Methyl-lH-indazol-5-yl)-3-(3-piperidin-l-ylmethyK 
[l,2,4]oxadiazol-5-yl)-butyryl]-piperidin-4-yl}-3,4-dihydro-lH-quinazoUn-2-one 
(±)0.{l-[4-(7-Methyl-lH-inda2ol-5-yl)-3K3-phenyl-[l,2,4]oxa^^ 
butyryl]-piperidin-4-yl } -3,4-dihydro- 1 H-quinazolin-2-one; 
(±)-3-{l-[4-(7-Methyl4H-indazol-5»yl)-3-(3-methyl-[l,2,4]oxadiazo^ 
butyryl]-piperidin-4-yl}-3,4-dihydro-lH-quinazolin-2-one; 
(±)-3-{l-[4-(7-MethyHH-indazol-5-yl>3-(3-pyridin-4-ylmethyl- 
[ 1 ,2,4]oxadia2ol-5-yl>butyryl]-piperidin-4-yl } •3,4-dihydro- lH-quinazolin-2-one; 
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(±)-3-{l-[3-(3-Diinethylaminoinethyl-[l,2,4]oxadiazol-5-yl)-4-(7-methyl-lH- 

indazol-5-yl)-butyryl]-piperi(iin-4-yl}-3,4-dihydro-lH-quinazolin-2-one; 

(±)-3- { l-[3-(3-Benzyl-[l ,2,4]oxadiazol-5-yl)-4-(7-methyI-lH-indazoI-5-yl)- 

butyiyl]- 4,4'-piperidinyl )-l ',2'-dihydro-2'-oxospiro-[4H-3',l-benzoxazine; 

5 (±>3-{ l-[3-(3-Methyl-[l,2,4]oxadiazol-5-ylH-(7-methyI-lH-inda2ol-5-yl)- 

butyryl]-4,4'-piperidinyl}-l\2'-dihydio-2'-oxospiro-(4H-3',l-benzoxazine; 

(±)-4-(2-Oxo-l,4-dihydro-2H-quinazolin-3-yl)-piperidine-l-carboxylic acid [1- 

(3-benzyl-[l,2,4]oxadiazol-5-yI)-2-(7-methyl-lH-indazol-5-yl)-ethyI]-aniide; 

(±)-4-(2-Oxo-l,4-dihydro-2H-quina2olin-3-yl)-piperidine-l-carboxylic acid [2- 

10 (7-methyl-lH-indazol-5-yl)-l-(3-methyl-(l,2,4]oxadiazol-5-yl)-ethyl]-amide; 

(±)-4-(2-Oxo-l,4-dihydro-2H-quinazolin-3-yl)-piperidine-l-carboxylicacid[2- 

(7-methyi-lH-indazol-5-yl)-l-(3-pyridin-4-ylmethyl-[l,2,4]oxadiazol-5-yI)- 
ethyl]-amide; 

(±)-4-(2-Oxo-l,4-dihydro-2H-quinazolin-3-yl)-pipcaidine-l-carboxylic acid [1- 

15 (3-dimethylaiiiinomethyl-[l,2,4]oxadiazol-5-yl)-2-(7-methyl-lH-indazol-5-yl)- 
ethylj-amide; 

(±)-4-(2-Oxo-l,4-dihydro-2H-quinazolin-3-yl)-piperidine-l-carboxyIic acid [2- 

(7-ethyl-3-methyl-lH-indazol-5-yl)-l-(lH-tetrazol-5-yl)-ethyI]-ainide; 

(±)-4-(2-Oxo-l,4-dihydro-2H-quinazolin-3-yl)-piperidine-l-carboxylic acid [2- 

20 (7-ethyl-3-methyl-lH-indazol-5-yl)-l-(phenethyl-lH-tetrazol-5-yl)-ethyl]-amide; 

(±)-4-(2-Oxo-l,4-dihydro-2H-quinazolin-3-yl)-piperidine-l-carboxylic acid [2- 

(7-ethyl-3-methyl-lH-indazol-5-yl)-l-(2-phenethyl-2H-tetrazol-5-yI)-ethyl]- 
amide; 

(±)-4-(2-Oxo-l,4-dihydro-2H-quinazolin-3-yl)-piperidine-l-carboxylic acid [2- 

25 (7-ethyl-3-methyl-lH-indazol-5-yl)-l-(l-mediy]-lH-tetra2ol-5-yl)-ethyl]-amide; 

(±)-4-(2-Oxo-l,4-dihydro-2H-quinazolin-3-yl)-piperidine-l-carboxylicacid [1- 

(l-benzyl-lH-tetrazol-5-yl)-2-(7-ethyl-3-metliyl-lH-indazol-5-yl)-ethyl]-amide; 

(±)-4-(2-Oxo-l,4-dihydro-2H-quinazoUn-3-yl)-piperidine-l-carboxylicacid[2- 

(7-ethyl-3-methyl-lH-indazol-5-yl)-l-pyridin-4-ylmethyl-lH-tetra2oI-5-yl)- 
30 ethyl]-ainide; 
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(±)-4-(2-Oxo-l,4-dihydro-2H-quinazolin-3-yl)-piperidine-l-carboxylic acid [2- 

(7-ethyl-3-methyl-lH-inda2ol-5-yl)-l-(2-oxo-2Phenethyl-2H-tetrazol-5-yl)- 

ethyl]-amide; 

(±)-4-(2-Oxo-l ,4-dihydro-2H-quinazolin-3-yl)-piperidine-l-carboxylicacid [2-(7- 
5 ethyl-3-methyl-lH-indazol-5-yI)-l-[l-(2-oxo-2-phenyl-ethyl)-lH-tetrazol-5-yl)- 
ethyl]-amide; 

(±)-3-(l-(3-(4-Ethylpyridin-2-yl)-4-(7-methyl-lH-indazol-5- 
yI)butanoyl)piperidin-4-yl)-3,4-dihydroquinazolin-2(lH)-oDe; 
(±)-8-Flaoro-3-(l-(4-(7-methyl-lH-mdazol-5-yl)-3-(pyridin-2- 
10 yl)butanoyl)piperidin-4-yl)-3,4-dihydjx)quinazolin-2(lH)-one; 

(±)-3-(l-(4-(7-Methyl-lH-indazol-5-yl)-3-(pyridin-2-yl)butanoyl)piperidm-4- 
yl)quinoIin-2(l H)-one; 

(+)-3-(l-(4-(7-Methyl-lH-indazol-5-yI)-3-(3-metbylpyridin-2- 

yl)butanoyl)piperidin-4-yl)-3,4-dihydroquinazolin-2(lH)-one; 
15 (±)-3-(l-(4-(7-Methyl-lH-indazol-5-yI)-3-(5-methyIpyridin-2- 

yl)butanoyl)piperidin-4-yl)-3,4-dihydroquinazoim-2(lH)-one; 

(±)-3-(l-(3-(5-(Hydroxymethyl)pyridin-2-yl)-4-(7-methyl-lH-indazol-5- 

yl)butanoyl)piperidin-4-yl)-3,4-dihydroquinazolin-2(lH)-one; 

(±)-6-(l-(7-Methyl-lH-indazol-5-yl)-4-oxo-4-(4-(2-ox()-l,2-dihydroquina(zolin- 
20 3(4H)-yl)piperidin-l-yl)butan-2-yl)nicotinaldehyde; 

(±)3-(l-(4-(7-Methyl-lH-inda2ol-5-yl)-3-(5-(piperidin-l-ylraethyl)pyridin-2- 

yl)butanoyl)piperidin-4-yl)-3 ,4-dihydroquinazolin-2( 1 H)-one; 

(±)-//-(l-(6-Bromopyridin-2-yI)-2-(7-methyl-lH-indazol-5-yl)ethyl)-4-(2-oxo- 

l,2-dihydroquinazolin-3(4H)-yl)piperidine-l-carboxamide; 
25 (±)-A/^-(2-(7-Methyl-lH-indazol-5-yl)-l-(pyridm-2-yi)ethyl)-4-(2-oxo-l,2- 

dihydroquinazolin-3(4H)-yl)pipeiidine-l-<:aiboxainide; 

(±)-Ar-(2-(7-Methyl-lH-indazol-5-yl)-l-(4-nitropyridin-2-yl)ethyl)-4-(2-<)x^ 

dihydroquinazolin-3(4H)-yl)piperidlne-l-caiboxainide; 

(±)-iV-(l-(4-Ruoropyridin-2-yl)-2-(7-methyl-lH-indazoI-5-yI)ethyl)-4-(2-oxo- 
30 1 ^-dihydroquinazolin-3(4H)-yl)piperidine- 1 -carboxamide; 
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(±)-A^-(2-(7-Methyl-lH-inda2ol-5-yl)-l-(quinolin-2-yl)ethyl)-4-(2-oxo-l,2- 
dihydroquinazolin-3(4H)-yI)piperi<iine-l-carboxamide; 
(±)-4-(8-Huoro-2-<)xo-l,2-dihydroquinazoliii-3(4H>yl)-N-(2-(7-methyI-lH- 
indazol-5-yl)-l-(quinolin-2-yl)ethyl)piperidine-l-caitoxaniide; 
5 A^-(l-(Isoquinolin-3-yl)-2-(7-methyl-lH-indazol-5-yl)ethyl)-4-(2-oxo-l,2- 
dihydroquinolin-3-yl)piperidine-l-cait)oxamide; 

(±)-iV-(2-(7-Methyl-lH-indazol-5-yl)-l-(6-phenylpyridin-2-yl)ethyl)-4-(2-oxo- 
l,2-dihydroquinazolin-3(4H)-yl)piperidine-l-carboxamide; 

(±)-A^<2-(7-Methyl-lH-indazoI-5-yl)-l-(6-methylpyridin-2-yl)ethyl)-4-(2-oxo- 
10 l,2-dihydroquinazoIin-3(4H)-yl)piperidine-l-carboxainide; 

(±)4-(6-BrDmopyridm-2-yl>2-(7-methyl-lH4ndazol-5-yl)ethyl-4<8-fluoro-2- 
oxo-l,2-dihydroquinazolin-3(4H)-yl)piperidine-l-carboxylate; 

(±)4-(6-BK)mopyridin-2-yl)-2-(7-methyl-lH-inda2ol-5-yl)ethyl-4-(2-oxo-l,2- 
dihydroquinazolin-3(4H)-yI)piperidine-l-carboxylate; 

15 (±)-l-(6-ter/-Butoxypyridin-2-yl)-2-(7-methyl-lH-indazoI-5-yl)ethyl-4-(2-oxo- 
1 ,2-dihydroquinazolm-3(4H)-yl)piperidine- 1 -carboxylate; 

(±)-2K7-Methyl-lH-indazol-5-yl)-l-(6-oxo-l,6-dihydiopyridin-2-yl)ethyl4-(2- 
oxo-l,2-dihydroquina2olin-3(4H)-yl)piperidine-l-caiboxylate; 

(±)-l-(6-Isobutylpyridin-2-yl)-2K7-inethyl-lH-indazol-5-yl)ethyl4-(8-fluoro-2- 
20 oxo-l,2-^hydrpquma2olin-3(4H)-yl)piperidine-l-carboxylate; 

(±)-H6-(3,5-Difluorobenzyl)pyridin-2-yl)-2-(7-methyl-lH-inda2ol-5-yI)ethyl4- 
(8-fluoro-2-oxo- 1 ,2-dihydroquinazolin-3(4H)-yl)piperidine- 1 -carboxylate; 

(±)-l-(6-Cyanopyridin-2-yl)-2-(7-methyl-lH-indazol-5-yl)ethyl4-(8-fluoro-2- 
oxo-l,2-dihydroquinazolin-3(4H)-yl)piperidine-l-carboxylate; 
25 (±)-l-(4-(Hydroxymethyl)pyridin-2-yl)-2-(7-methyl-lH-inda2ol-5-yl)etfiyI4-(2- 
oxo-l,2-dihydroquinazolin-3(4H)-yl)piperidine-l-caiboxylate; 
(±)-l-(4-Fonnylpyridin-2-yl)-2-(7-methyI-lH-indazol-5-yI)ethyl4-(2-oxo-l,2- 
dihydioquina2olin-3(4H)-yl)piperidine-l-carix)xylate; 

(±)-2-(2-(7-Methyl-lH-indazol-5-yl)-l-(4-(2-oxo-l,2-dihydroquinazoUn-3(4H)- 
30 yl)piperidine-l-carbonyloxy)ethyl)isonicotinic acid; 
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(±)-2-(7-Methyl- 1 H-indazol-S-yl)- 1 -(4-(piperidine- 1 -carbonyl)pyridin-2-yl)ethyl 
4-(2-oxo-l,2-dihydroquinazolin-3(4H)-yl)piperidine-l-carboxylate; 
A^<l-(isoquinolin-3-yl)-2-(7-methyl-l//-indazol-5-yl)ethyl)-4-(^^ 
dihydroquinazolin-3(4//)-yl)piperidine- 1 -carboxamide; 

5 4-(8-fluoro-2-oxo-l,2-<UhydxoquinazoUn-3(4/0-yl>^-(l-(isc^ 
methyl-lH-indazol-5-yl)ethyl)piperidine-l-carboxamide; 
l-(IsoquinoUn-3-yl)-2-(7-methyl-liy-indazol-5-yl)ethyl4-(^ 
dihydroquinazolin-3(4//)-yl)piperidine-l-carboxylate; 

1- (Isoquinolin-3-yl)-2<7-methyl-liy4nda2ol-5-yl)ethyl4-(2K)xo-l,^ 
10 dihydroquinazolin-3(4^/)-yI)piperidine-l -carboxylate; 

2- (7-methyM//-indazol-5-yl)-l-(pyridin-2-yl)ethyl 4-(2-oxo-l ,2- 
dihydroquina2olin-3(4//)-yl)pip^ridine-l-carboxylate; 
2-(7-methyl-lH-indazol-5-yl)4-(pyridin-2-yI)e%14K8-fluoro-2-oxo-l,2- 
dihydroquinazoliii-3(4if)-yl)piperidine-l -carboxylate; 

15 l-(Furan-2-yl)-2<7-methyl4H-inda2ol-5-yl)ethyl4-(2-oxo-l,2- 

dihydroquinazolin-3(4H)-yl)piperidine-l-carboxylate; 

2-(7-Methyl-lH-indazol-5-yl)-l-(pyridin-4-yl)ethyl4-(2-oxo-l,2- 

dihydroquinazolin-3(4H)-yl)piperidine-l-carboxylate; 

2-(7-Methyl-lH-indazol-5-yl)-l-(pyridin-3-yi)ethyl4-(2-oxo-l,2^ 
20 dihydroquinazolin-3(4H)-yl)piperidme- 1 -carboxylate; 

2-(7-Methyl- lH-indazol-5-yl)- 1 -(pyridin-3-yl)ethyl 4-(8-fluoro-2-oxo- 1 ,2- 

dihydroquinazolin-3(4H)>yl)piperidine- 1 -carboxylate; 

l-a^uran-2-yl)-2-(7-methyl-lH-mda2ol-5-yl)ethyl4-(8-£luoro-2K^^ 

dihydroquinazolin-3(4H)-yl)piperidine-l-cafboxylate; 
25 2-(7-Methyl-lH.inda2ol-5-yI)-l<quinoUn-2-yl)ethyl4-(2-oxo-l,2- 

dihydroquinazolin-3(4H)-yl)piperidine-l-carboxylate; 

l-(4,6-Dimethylpyrimidin-2-yl)-2-(7-methyl-lH4ndazoI-5-yl)^^ 

dihydroquinolin-3-yl)piperidine- 1 -carboxylate; 

l-(4,6-DimethylpyriiTddin-2-yl)-2-(7-methyl-lH4ndazol-5-yl)ethyl4-(8-fluor 
30 oxo- 1 ,2-dihydroquinazolin-3(4H)-yI)piperidine- 1-carboxylate; 
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l-(Benzofuran-2-yl)-2-(7-methyl-lH-indazol-5-yl)ethyl4-(2-oxo-1.2- 

dihydroquinazolin-3(4H)-yl)piperidme-l-carboxylate; 

(±)-N-(lKlH-Imidazo]-2-yl)-2-(7-methyl-lH-mda2ol-5-yl)ethyl)-4-(2-oxo-U- 

dihydroquina2olm-3(4H)-yl)piperidme-l-caiboxamide; 
5 (±)-A^<l-(l-Methyl-lH-imidazoI-2-yl)-2-(7-methyl-lH-indazoI-5-yl)ethyl)-4-(2- 

oxo-i;2-dihydroquinazoUn-3(4H)-yl)pipaidme-lK;arboxamide; 

(±)-A^-(l-(l-Benzyl-lH-imida2ol-2-yl)-2-(7-methyl-lH-mdazol-5-yl)ethyl)-4-(2- 

oxo-l,2Hiihydroquina2olin-3(4H)-yl)piperidine-l-carboxaimde; 

(±>A^-(l-(l-(3-Huorobenzyl)-lH-imidazol-2-yi)-2-(7-methyl-lH-indazol-5- 
10 yl)ethyI)-4-(2-oxo-l ,2-dmydroqumazolin-3(4H)-yl)piperidine-l-carboxamide; 

(±)-A^-(l-(l-(3,5-Difluorobeiizyl)-lH-imidazol-2-yl)-2-(7-methyl-lH-indazol-5- 

yl)ethyl)-4-(2-oxo-l,2-dihydroquinazolin-3(4H)-yl)piperidine-l-carboxamide; 

(±)-Ar-(2-(7-Methyl-lH-indazol-5-yl)-l-(l.phenethyl-lH-imidazol-2-yl)ethyl)^ 

(2-oxo-l^-dihydroquina2oIin-3(4H)-yl)piperidine-l-caiboxaiiiide; 
15 (±)-M(Hl-(2-Huorobenzyl)-lH-iinidazol-2-yl)-2-(7-methyl-lH-indazol-5- 
yl)ethyi)-4K2-oxo-l,2-dihydroquinazoIin-3(4H)-yl)piperidine-l-carboxaimde; 
(±)-iV-(l-(l-(4-Fluorobenzyl)-lH-iinidazol-2-yI)-2-(7-inethyl-lH-indazol-5- 
yl)e%l)-4-(2-oxo-l^^lihydixxjuinazolin-3(4H>yl)piperidine-lKartK>xam 
(±)-A^<2-(7-Methyl-lH-indazol-5-yl)-l-(l-(pyridin-4-ylmethyl)-lH-imidazol-2- 
20 yl)ethyl)-4-(2-oxo- 1 ,2-dihydroquina2olin-3(4H)-yl)piperidine- 1 -carboxamide; 
(±)-iV-(l-(l-(3-Cyanobenzyl)-lH-iinidazol-2-yl)-2-(7-methyl-lH-mda2oI-5- 
yI)ethyl)-4-(2-oxo- 1 ,2-dihydroquinazolin-3(4H)-yl)piperidine- 1 -carboxamide; 
(±)-Ar-(l-(l-(4-tert-Butylben2yl)-lH-imidazol-2-yl)-2-(7-methyl-lH-indazol-5- 
yl)ethyl)-4-(2-oxo-l,2-dihydroquinazolin-3(4H)-yl)piperidine-l-caiboxamide; 
25 (±)0-((2-(2-(7-MeUiyl-lH-inda2ol-5-yl)-l-(4-(2-oxo-l,2-dihydroqmna2olin- 

3(4H>yl)piperidine-l-carboxamido)e%l)-lH-iimda2ol-l-yl)methyl)benzoic 
acid; 

(±)-Ar-(l-(H3-Carbamoylben2yl)-lH-iniidazol-2-yi)-2-(7-methyl-lH-indazol-5- 
yl)ethyl)-(2-oxo-l,2-dihydroquinazolin-3(4H)-yl)piperidine-l-carboxamide; 
30 (R)-l-(l-(3,5-difluorobenzyI)-lH-imidazol-2-yl)-2-(7-methyl-lH-inda2ol-5- 
yl)ethyl4-(2-oxo-l,2-dihydroquinolin-3-yl)piperidine-l-carboxylate; 
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(±)-7V-(2K7-Methyl-lH-indazol-5-yl)-l-(l-(2-mtrophenyl)4H-imidazo^ 
yl)ethyl)-4-(2-oxo-l,2-dihydroquinazolin-3(4H)-yl)pipendine-l-carboxan^ 
(R)-l-(l-(3,5-difluorobenzyl)-lH-imidazol-2-yl)-2K7-meA^ 
yl)ethyl 4-(2-oxo- 1 ,2-dihydroquinolin-3-yl)piperidine-l-carboxylate; 
5 (±)"Ar-(2-(7.Methyl-lH-mdazol-5-yl)4-(l<2-mtrophenyl)-lH^^ 

yl)ethyl)-4-(2-oxo-l,2-^ihydroquina2oUn-3(4H)-yl)piperidine-l-carboxam 
(±)-4-(8-Huoro-2-<)XO-l,2KlihydK>quina20lin-3[4H]-yl)-A^^ 
indazol-5-yl } - 1- { 1 H-tetrazol-5-yl }ethyl)piperidin- 1 -carboxamide; 
(±H-(8-Fluoro-2-<)xo-l,2KlihydroquinazolinO(4H)-yl)-N-(2-[7-me^ 
1.0 indazol-5-yl]- 1-[ 1 -(piperidin-4-ylmethyl)- 1 H-tetrazol-5-yl]ethyl)piperidin- 1- 
carboxamide; 

(±)-4-(8-Fluoro-2K)xo-l,2-dihydroquina2olin-3(4H)-yl)-N-(2-[7-meA 
indazol-5-yl]- 1 -[2-(piperidin-4-ylmethyl)- lH-tetrazol-5-yl]ethyl)piperidin- 1- 
carboxamide; 

15 (±>/Sr-(l-([l,2,4]Triazolo[43ra]pyridinO-yl)-2-(7-meth^^^ 

4-(8-fluoro-2-oxo-l,2-dihydroquinazolin-3(4H)-yl)piperidine-l-carboxami^^ 
(±)-iV-(2-(7-MethyI-lH-indazol-5-yl)-l-(l-neopentyl-lH-tet^azo^ 
(2-0X0- 1 ,2-dihydroquina2olin-3(4H)-yl)piperidine- l-carboxamide; 
(R>A^.(l-(H-Imidazo[l,5-a]pyridin-3-yl)-2K7-methyl-lH-indffi^^ 

20 (2-oxo- 1 ,2-dihydroquinazolin-3(4H)-yl)piperidine- l-carboxamide; 

(±)-A/^-(l-(4-Bromo-lH-imidazol-2-yl)-2-(7-methyl-lH-indazoI-5-yl)^^^ 
oxo- 1 ,2-dihydroquina2oUn-3(4H)-yl)piperidine- 1 -carboxamide; 
(±)-Ar-(l-(4,5-Dibromo-lH-imidazol-2.yl)-2-(7-methyI4H4ndazol-5-yl)ethyl)-4- 
(2-oxo- 1 ,2-dihydroquinazolin-3 (4H)-yl)piperidine- 1 -carboxamide; 

25 (±>A/^-(l-(lK3,5-Difluorobenzyl)-5-bromo-lH-imidazol-2-yl)-2-(7-me±^^ 
indazol-5-yl)ethyl)-4-(2-oxo-l,2-dihydroquinazolin-3(4H)-yl)piperidine-l- 
carboxamide; 

(±).A^-(l-(l-(3-Huorobenzyl)-4-methyl-lH-imidazol-2-yl)-2.(7-methyl^ 
indazol-5-yl)ethyl)-4-(2-oxo-l,2-dihydroquinazoiin-3(4H)-yl)piperidine-l- 
30 carboxamide; 
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(±)-Ar-(l-(4-Methyl-lH-imida2ol-2-yl)-2-(7-methyl-lH-mdazol-5-yl)ethyl)-4-(2- 
oxo-l,2-dihydroquina2olin-3(4H)-yl)piperidine-l-caiboxamide; 
(±)-A^-(2-(7-MeUiyl4H-inda2ol-5-yl)-l-(l-(pyridin-3-ylme%l)-lH-iimdazol-2- 
yl)ethyl)-4-(2-oxo-l^-dihydroquinazoUn-3(4H)-yl)piperidine-l-carlx)xainide; 
5 (±)-^^-(2-(7-Methyl-lH-indazol-5-yl)-l-(l-(pyridm-2-yImethyl)-lH-iniidazo 
yl)ethyl)-4-(2-oxo-l,2-^hydnxiuinazoUn-3(4H)-yl)piperidme-l-caii)oxaini 
(±)-A^-<l-(l-((2<:mon>-6-methylpyridin-4-yl)methyl)-lH-imida2»l-2-yl)-2-(7- 
methyl-lH-indazol-5-yl)ethyl)-4-(2-oxo-l,2-dihydroquinazolin-3(4H)- 
yl)piperidine-l-carboxamide; 

10 (±)-A^-(2-(7-MethyI-lH-indazol-5-yl)-l-(l-((2-methylpyridin-4-yl)methyl)-lH- 
imidazol-2-yl)ethyl)-4-(2-oxo- 1 ,2-dihydroquina2olin-3(4H)-yl)piperidine- 1- 
carboxamide; 

3-(l<3-(l-(4-/m-Butylbenzyl)-lH-imidazol-2-yl)-4-(7-methyl-3a,7a-dihydio- 

lH-indazol-5-yl)butanoyI)piperidin-4-yl>3,4-dihydroquina2olin-2(lH)-one; 

15 3-(l<3-(l-(4-tert-Butylbenzyl)-lH-imida2ol-2-yl)-4-(7-methyl-3a,7a-dihydro- 

lH-indazol-5-yl)butanoyl)piperidin-4-yl)-8-fluoro-3,4-dihydroquinazolin-2(lH)- 
one; 

3-(l-(4-(7-Methyl-3a,7a-dihydro-lH-inda2ol-5-yl)-3-{l-(pyridin-4-yImethyl)-lH- 
imidazol-2-yl)butanoyl)piperidin-4-yl)-3,4-dihydroquinazolin-2(lH)-one; 
20 3KlK3<lH-Benzo[d]imidazol-2-yl)-4-(7-methyl-3a,7a-dihydro-lH-indazol-5- 
yl)butanoyl)piperidin-4-yI).3,4-dihydroquinazoIin-2(lH)-one; 

3- (l-(3-(l-Ethyl-lH-benzo[d]imidazol-2-yl)-4-(7-methyl-3a,7a-dihydro-lH- 
indazol-5-yl)butanoyl)piperidin-4-yl)-3,4-dihydroquinazolin-2(lH)-one; 
(R)-l-(3-(4-Huorophenyl)-l,2,4-oxadia20l-5-yl)-2-(7-inethyl-lH-indazol-5- 

25 yl)ethyl 4-(2-oxo-l,2-dihydroquinolin-3-yl)piperidine-l-carboxylate; 

(R)-2-(7-Methyl4H-mda2ol-5-yl)-l-(3-(pyridin-4-yl)-l,2,4-oxadia2ol-5-yl)ethyl 

4- (2-<)xo-l,2Hlihydroquma2olin-3(4H)-yl)piperidine-l-caiboxylate; 
(R)-2-(7-Methyl4H-indazol-5-yl)-l-(3-(pyridm-3-yl)-l,2,4-oxadia2ol-5-yl)ethyl 
4-(2-oxo-l,2-dihydroquinolin-3-yl)piperidine-l-carboxylate;or 

30 (R)-l-(3-(Ethoxycarbonyl).l,2,4-oxadiazoI-5-yl)-2-(7-methyl-lH-indazol-5- 
yl)ethyl4-(2-oxo-l,2-dihydroquinolin-3-yI)piperidine-l-carboxylate; 
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or a pharmaceutically acceptable salt or solvate thereof. 



41. A compound selected from the group consisting of Examples 1-103 
having an ICSO of less than 10 nM. 

5 

42. A pharmaceutical composition comprising a compound according to 
claim 1. 



43. A method of treating migraine in a patient in need thereof comprising the 
10 administration of an anti-migraine effective amount of a pharmaceutical 

composition comprising a compound according to claim L 
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